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... made possible with Sperry Model A-12 Gyropilot* 
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These vertically mounted multi-stage 
hot condensate pumps, arranged in a 
barrel, eliminate the necessity for elab- 
orate and objectionable pits in order to 
provide pumps with required npsh, min- 
imize space requirements and permit 
installation at the most suitable location 
with the least piping. There is only one 
stuffingbox—under discharge pressure— 
thereby excluding air leaks, while ver- 
tical shaft—free from vibration and de- 
flection—assures long life for packing. 

The acid butane pumps are double 
volute horizontal units with water- 
jacketed bearing bracket and a single 
water-jacketed stuffingbox subject to 
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suction pressure only. Fresh butane is 
fed direct to stuffingbox to assist in pre- 
venting acid contacting packing and a 
drip basin under the box protects the 
bearing bracket. An “in and out”’ seal 
connection is provided to the stuffing- 
box lantern ring—and there are no small 
threaded pipe-taps or lock pins in con- 
tact with acid mixture. Stuffingbox is 
easily accessible for inspecting or re- 
packing, and entire pump may be dis- 
mantled without disturbing either suc- 
tion or discharge pipe or the driver. 
Pumps for any given process or appli- 


cation will be designed to fit your par- 


ticular requirements. 
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UTAH’S PROCESS INCLUDES 
BOTH BYRON JACKSON 
HOT CONDENSATE AND 
ACID BUTANE PUMPS 
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In a brilliant record of dependable, 
economical operation—well above 
2% MILLION Briggs & Stratton 
4-cycle gasoline engines have 
earned undisputed recognition as 
“preferred power” the world over. 
Current models are the result of 
skill and experience gained during 
more than 26 years of continuous 
production—and constant advance- 
ments in design and precision 
manufacture. These distinctive 
Briggs §& Stratton advantages are 
your assurance of maximum per- 
formance—whether you build, sell, 
or use gasoline-powered appliances, 
machinery, or industrial equipment. 


BRIGGS & STRATTON CORPORATION 
Milwaukee 1, Wis., U. S. A. 
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EMPLOYMENT AT PICATINNY 

Tue Epitror.—If item No. 6 of the Association’s long-range 
program expressed in BULLETIN No, 60, namely the item about 
preserving the arsenals, means anything, it should mean that the 
\rmy Ordnance Association should now be busy protecting Pica- 
tinny Arsenal. The commanding officer has stated that employ- 
ment at the arsenal may drop to considerably less than 1,000 as 
the result of cuts in funds available for arsenal work. This figure 
will shortly be reduced to 650 if our present information js 
correct. 

How drastic a cut this is is revealed by the fact that the 
arsenal has 1,164 employees with experience running from 10 
to 35 years, and that even during the period between wars there 
were more workers than this at the arsenal, as follows: 1923, 816: 
1932, 1,841; 1936, 1,166; 1938, 1,845. These figures do not in- 
clude the hundreds of WPA workers who were at the arsenal 
in the ’thirties. 

Why abandon éverything for the national defense merely be- 
cause of the atomic bomb? What is the national-defense policy 
of the United States anyway ? 
Dover, N. J. E. V. Casey 


INDUSTRIAL ARMS DEVELOPMENT 


Tue Epitor.—New national and international developments each 
day indicate the delicate position of our country. Instead of 
emerging from the world conflict as a victorious, powerful nation, 
our country is losing face and resorting to appeasement of 
other world powers. 

The importanace of maintaining our military superiority is of 
increasing importance. The relative value of firepower versus 
man power has been amply demonstrated. The existence of this 
Nation today is due to the technical developments of industry 
and the ability to convert to the production of new ordnance 
material. 

Now that this progress has been made, our weapons and their 
construction are common knowledge. To maintain our advan- 
tage, further progress and development must continue, To simply 
place these existing weapons in storage awaiting possible future 
use will not suffice. They have served their purpose and could 
be destroyed. Likewise, to turn over our program of develop- 
ment of a new weapon to our arsenals would serve no purpose 
except to continue the cost of these establishments to taxpayers. 

It has been proved that they do not have the engineers, the 
scientists, nor the chemists on their staffs to develop new radical 
ideas. Neither can they hope to attract such personnel in the 
future. These essential individuals are in industry. There they 
will remain where their insatiable quest for progress goes on 
constantly, With the knowledge gained each day in their asso- 
ciation with fellow scientists and the general advances made by 
industry they are the only group to which we can safely entrust 
the future of our ordnance development. 

W.R. ENGLAND 
President, Texas Post, A.O.A. 


Houston, Tex. 


RETAINING KEY ORDNANCE WORKERS 

Tue Epitor.—I have just read Army Ordnance Bulletin No. 60 
with great interest and wish to go on record as wholeheartedly 
concurring with the objectives outlined. My particular interest 
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Now — for the first time under one cover — 
is a condensed but comprehensive picture of 
Pratt & Whitney’s hundreds of machine tools, 
small tools, and gages. 

Obviously, this catalogue cannot contain 
complete information on any one machine or 
tool . . . but there are sufficient data to give 
a very clear picture of each type. 

At a glance, the reader can see the broad 


service Pratt & Whitney is equipped to render 


PRATT & WHITNEY 


Division Niles-Bement-Pond Company 


WEST HARTFORD 1, CONNECTICU 
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industry and how wide is the variety in each 


classification. We suggest that you keep this 
catalogue handy as a quick reference. Then 
when you wish full information on any par- 
ticular product, simply request it of Pratt & 
Whitney. 

Your cop) of this 72-page Condensed Cata- 
logue will be sent you promptly . . .just mail 
the coupon below. or write us on your company 


letterhead. 


r 1 
} PRATT & WHITNEY, Dept. AD-10 ' 
j Division Niles-Bement-Pond Company ' 
" West Hartford 1, Connecticut, U.S.A 
‘ I 
‘ Gentlemen: Kindly send me at once a copy of your new " 
Condensed Catalogue. 
I ' I 
y Name and Title i 
T i Company I 
t Address i 
Lessee eee oe ene waeee ees = | 
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It’s a big help in getting planes serviced fast, this 
special high-speed military model Oliver “Cletrac” 
crawler tractor. Nicknamed the “bomber’s nurse,” 
its versatility and all-around usefulness make it a 
valued “handy man” to ground crews. 


In addition to its primary job of hauling planes, 
the Oliver “‘Cletrac” military tractor is a highly man- 
euverable service station on wheels. It has an ener- 
gizer for starting the plane motors; an air compressor 
to inflate tires and service shock absorber struts; a 
power generator for the operation of flood lights, 
grinders, drills, and other small electrically operated 
tools; and a front-mounted winch to handle or hoist 
heavy materials. 

The speed of this Oliver “Cletrac,” plus the man- 

* euverability and ease of handling provided by its 
controlled differential steering, enables it to get the 
planes off the runways and into the dispersal area 


fast. 
The ability of Oliver “Cletrac” tractors to operate 
efficiently under all types of service conditions... in 


muddy, sandy, or icy ground... has made them a 
valuable addition to our armed forces and makes 
them equally valuable at home for road building, 
excavating, mining, logging or hauling tasks. The 
OLIVER Corporation, Industrial Division, 19300 
Euclid Avenue, Cleveland, Ohio. 


*OLIVER- 


Cletrac 
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relates to arsenals and training under the “Long-Range Pro 





gram” of the Association. 

World War I, as you know, caught us unprepared. Our pro. 
gram was just getting under way at the time of the Armistice. 
This also applied to our training program which disintegrated 
as the arsenal program shrank. Had it not been for French and 
British artillery, our position would not have been pleasant. 

We were not caught quite so badly when World War II broke, 
as our apprentice-training program was started in August 1939 
and was in a position to furnish skilled help to the shops when 
the need was greatest. Training programs helped in the develop. 
ment of supervisory skills during this time of stress. Over 409 
Ordnance inspectors were trained for private plants making cap. 
non, and over 6,300 unskilled workers were selected and trained 
for production jobs. 

[ am wondering if we will be given the time to make our mis- 
takes and to learn in a future emergency and have somebody 
else do the fighting while we get ready. Private industry doesn’t 
want to think of munitions. It wants to get back to peacetime 
pursuits. The old-line arsenals are the Nation’s bulwark for the 
development of continuously improved weapons and improved 
methods for producing them. They are repositories for the career 
personnel who know the design and manufacture of munitions, 

\s I see it today from my limited observation at Watervliet 
\rsenal, we are losing the national insurance value of this in- 
stallation in the present cutback wave. Due to cancellations of 
the last two production orders for cannon, we are now practi- 
cally destitute of work to justify employment of our skilled 
workers. Their services will be difficult to replace. 

It seems to me that the situation is at a critical stage and 
prompt corrective action should be initiated to allocate sufficient 
work to this and other key manufacturing arsenals to: 

1. Permit maintenance of a sufficient nucleus of key personnel 
in possession of knowledge of design, inspection, and manufac- 
ture around which an emergency organization can be organized 
and trained with the greatest facility. 

2. Permit maintenance of the above organization and at the 
same time honor veterans’ reémployment rights (no reduction in 
force of key personnel). 

3. Permit maintenance of training facilities for apprentices in 
the trades and specific processes to provide a stream of trained 
men to carry on the various arts and crafts charged to these 
arsenals and to provide leaders for the future. 

E. S. WEBSTER 


Watervliet, N.Y. Training Director, Watervliet Arsenal 


PERSONAL LIAISON 

THe Epttor.—The write-up in the August-September issue of 
FiREPOWER by T/3 Bernard L. Miller about troubles with trucks 
puts me in a reminiscent frame of mind. I am reminded of an 
incident in 1917. I had just received my degree in chemistry so I 
was assigned to a section at the Bureau of Standards which had 
been organized to deal with corrosion problems. 

A call came in from the then newly organized truck base at 
Holabird. The complaint was leaking radiators. We examined 
one—it leaked all right—the solder was practically all gone. Sent 
over to look around, I found a terrible mudhole and a lot of 
stalled trucks. I also observed what men accustomed to dealing 
with transportation in terms of Army mules might overlook but 
not a youngster who had spent most of his spare t:me around the 
most interesting spot in every small town—the garage. 

What a lift it was for my young ego to suggest to the officer 
in charge that it might help to flush the radiators before driving 
the trucks! Yes, personal liaison was just as useful in 1917 as it 
Harvey A, NELSON 


(Continued on p. 28) 


would be today. 


Palmerton, Pa. 
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Producing parts to “tenths” tolerance is a tough job 
on most any machine and to most any operator— 
that is if no indicating gage is available to tell 
the operator “where he is”, and which way “the 
machine is going.” 

With a Precisionaire to use right at the machine 
on which the operator can read “tenths” as he 
would read inches on a yardstick, he can see “where 
he is”. Working to “tenths” becomes as easy as 
working to “thousandths”. And most important of 
all, he knows that every piece accepted on the Pre- 
cisionaire is “right”. 

Scrap is reduced to a few incorrect pieces possibly 
made during the machine setup—no additional scrap 
need result as the Precisionaire tells the operator to 
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Checking a TENTHS 


' can be like reading inches on a yardstick 


MEASURING INSTRUMENTS - 





adjust his tooling and machine before parts “go out 
of tolerance”. 

The Precisionaire checks internal or external dimen- 
sions with equal accuracy. It is available in four models 
of different amplifications for tolerances ranging 
downward from .005” to fractions of a “tenth”. 
Hundreds of Model No. 600-0 are being used in 
various plants right at the machine to check to plus 
or minus five millionths of an inch. Thousands of lower 
amplification models are used daily in receiving, 
process and final inspection in the nation’s produc- 
tion plants, 
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changes in design that would simplify manufacture. Not all these 
suggestions could be adopted, for various reasons. But with open- 
minded designers and practical production men from various 
industries, much good could be accomplished. 


Point Pleasant, N. J. Frep H. Corvin 
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* i> FOR IMPROVED PRODUCTION ‘ 
x * THE Epitor.—I would retain a sufficient number of stand-by 
o KING SEELEY’S * plants indefinitely or until the matériel for which they were ; 
‘ - ~ equipped becomes obsolete. I would do this even if the stand-by 2 
; re charges equaled the cost of a new plant because it would take > 
from one to two years’ time to build a new plant, and time is 4 
* % e * the one thing you cannot buy. This also applies to the machine 5 
* e ce R d * equipment. 
* rvl ecor * | headed a committee to visit the six manufacturing arsenals ° 
* * for the Ordnance Department to check on their machining prac- , 
* sy tices. | am glad to say we found them very good for the most . 
n So tants dies teit eeteicen Febre- rs = and ahead of — private concerns in the use of carbide om 
" ary, 1941, and August, 1945, King-Seeley s — eboeras: ag oko ed contrast with World War I when | 11 
: also visited the arsenals. 
« employees produced and delivered to One of t! : for the i - ae 
a ne oO 1e reasons tor the improved output was the changed 
* — Armed Forces more than 385,000,000 * attitude of the higher officers in letting Reserve officers with vs 
* wae of special war materials. In addi- * production experience run the shops. There was also a notable : 
if tion to this, more than 1,000,000 pieces of difference in designers permitting the use of steel castings as 4 
regular production items such as gover- * well as welded and brazed components where formerly only stee} “0 
* nors, gauges, and speedometers for both * — forgings were allowed. : 0 
* combat and supply vehicles were produced. * [ feel that arsenals should be permitted to retain a fair-sized = 
* : ; * skeleton crew from which production lines can be expanded in 
: We feel justly proud of this record and . an emergency. We do not scrap our productive machinery in time 7 
r the sixth Army-Navy E Award given us of peace. We should in the same way have a stand-by crew. of “6 
May 12, 1945, in recognition of this . skilled workers—on some equitable stand-by base rate of pay. 04 
* accomplishment. If necessary, we can do * There are few items of war matériel where the design cannot | 
* it again, but right now we are devoting * he simplified by a careful study, based on a knowledge of pro- 25. 
* all our energy to the production of peace- * duction methods. The base cover plate for the 155-mm. shell is 
* time civilian goods to the end that all may + a case in point. As put on at Frankford during our visit it was ™ 
* enjoy true prosperity. . a more expensive operation than seemed necessary. There are 
many other items that seem to lend themselves to cheaper and 
* * consequently faster methods while retaining safety and depend- 
* + ability. 
x «¢ s * [ am sure that production engineers in the various Ordnance 
* * districts would be glad to study such matters and to suggest 
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STOCKPILING CRITICAL MATERIALS ° 
THE Epitor.——The writer was very much interested in your - 
BuLLETIN No, 60 issued October 1, 1945. One of the items under a 
“A Long-Range Program” struck me as being mighty good and | 
one that I have had in mind for a long time. This is item No. 5, 
headed “Stockpiles: Maintain reserves of strategic raw ma- M 
terials to safeguard our future security.” ° 
To me, it is all very well to set up a large reserve of gold = 
and bury it down in Kentucky, but for war purposes this gold 
does not do us a great deal of good in carrying on a fighting mn 
7 campaign. It seems to the writer that it would be much better 
for the country if we set up a reserve of materials that not only mn 
represents wealth but also gives us such materials as we abso- B 
su 
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lutely need for carrying on warfare. 

The materials I have in mind are such things as copper, tin, 
tungsten, chromium, vanadium, nickel, platinum, and many other 
essential raw elements. Stockpiles of these not only could be used 
in an emergency for war purposes, but they-could also be used 
to back up our currency and as a reserve for the Nation in the 
case of prolonged strike. 

In this era of strikes we are constantly being reminded of the 
very small reserves of various types of commodities that we use 
in large volume, such as coal and gasoline. Naturally, we can- 


ANN ARBOR MICHIGAN 
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not store a large volume of commodities of this nature, but we 
can set up reserves of those that are not too bulky to be used in 





case of a war or prolonged strike. 
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They are all made from 


Shelby Seamless Tubing 





by 1. Contact Coupler for searchlight 

re truck 

by 9, Top roller for half-track 

xe 3, Bogie wheel hub 

is 4. Impeller 

ie 5, Winder cam for textile machine 
6. Finished connecting rod bearing 

ls 7, Main crank shaft bearing shell 

“ g. Finished crank shaft bearing 

. 9. Spinning ring for rayon machine 

fe 10. Finished propeller shaft bearing 

, 11. Steel shell for propeller shaft 

bearing 

d 12. Finished steel-bronze bearing 

h 13, 14. Clutch-bearing shells 

s 15, Roller for conveyor 

' 16. Spacer for bearings 


17. Bearing shell 

18. Airplane engine suspension 

| cylinder 

19, 20. Finished bearings 

21, 22, 23. Cartridge receivers for 
f small arms 

24. Airplane engine suspension, 
t steel-rubber-steel 


25. Finished clutch bearing 





IN MAKING PARTS LIKE THESE, 
Seamless Steel Tubing will help... 


HESE parts have one characteristic in common—they have all 
been designed to utilize the basic advantages of seamless steel | Speed up production 

tubing. Many of them were previously made by forging or by ma- 

chining from solid stock. 

Such methods were comparatively slow and wasted a considerable 2 Make a better product 
amount of valuable metal. Often the percentage of rejects was alarm- ; 
ingly high. ; 

By skillful redesign, starting with an accurately made seamless 3 Save money, time and steel 
tube, production in many cases has been doubled and even tripled. 
Man and machine time have been cut to the core. Finished parts are 
more uniform, and, in some cases, rejects have been reduced to zero. 

It is easy to see how these faster, better methods will trim off un- 
necessary costs. Savings as high as 50% are not uncommon. 

When products are redesigned, SHELBY Seamless Mechanical Tub- 
ing may save money, save materials and result in better products. 
Blueprints or sketches of designs will be carefully examined and 
suggestions cheerfully made without obligation. 
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United States Steel Export Company, New York 
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As far as storage facilities are concerned, we surely are not 
lacking in these. We have hundreds of war plants which are 
going to be dismantled which could serve as places of storage. 
All that would be required would be the necessary watchmen or 
guards to protect the property. 

E, J. Fiscuer 
Wapakoneta, Ohio. Wapakoneta Machine Company 


THE ORDNANCE RESERVE 


THE Eprror.—ArMyY ORDNANCE is to be congratulated on treat- 
ing the important subject of Ordnance Reserve personnel through 
Col. Crosby Field’s article in the May-June issue and in wel- 
coming such constructive suggestions as outlined by Colonels 
Brady and McKnight in the September-October number. 

The writer heartily seconds Colonel McKnight’s suggestion 
that a committee of qualified citizens study the serious problem 
raised by Colonel Field. However, in order that the entire com- 
mittee he above suspicion of catering to the Ordnance Depart- 
ment, it is suggested that the voting members be selected from 
educators, consulting engineers, independent businessmen, and 


employees whose employers do not have contracts for Ordnance 


matériel. 

Undoubtedly organizations representing the arms and other 
services, the National Guard, and Reserve Officers’ Association 
will have similar committees. The recommendations of these com- 
mittees should be a helpful guide to the War Department, Con- 
gress, and to the President in formulating an officer-personnel 
policy for the armed forces which will again attract patriotic 
citizens to the Colors in peacetime. 

Lirut. Cot. W. Joun HorrMann 
Brooklyn, N.Y. Ordnance Reserve Corps 


IT’S A MILLER 
lHE Epitor.—The writer got a big kick out of the letter from 
Capt. J. M. Leibel on the inside front cover of the October- 
November issue of Firepower stating that the machine pictured 
is a Japanese shaper similar to a 21-inch Cincinnati shaper. It 
happens to be a Kearney & Trecker milling machine. Evidently 
Captain Leibel got his photographs mixed up and the editor 
didn’t catch it. T. C. STEPHENS, Chairman 
St. Louis Ordnance District 
St. Louis, Mo. Machine Tool Panel 


THE JEEP CLUTCH 

Tue Epitror.—S/Set. Oliver Green, U. K., stated in the August- 
September issue of Firepower that our jeep doesn’t need any 
changes and that our half-track is the best combat vehicle. | 
wonder if the sergeant has ever bothered to check as to how 
much transmission trouble there has been with our half-track 
or how underpowered it is. 

The jeep really is a valuable and versatile vehicle, but where 
did the Army find that clutch—on an Austin or a Crosley? Last 
winter we had as many as twenty or twenty-five jeeps deadlined 
for clutch parts. The jeep is supposed to be in the truck class 
and is not just a passenger car. 

Under combat conditions, usually hauling a trailer and bucking 
snow or mud, the present clutch is very inadequate. I would sug- 
gest a clutch cover assembly similar to that on the Weasel M29 
and an improved driven member with from twenty-five to fifty 
per cent more surface. 

T/3 Grorcre Knox 
14th Ordnance Medium Maintenance Company 


Bad Aibling, Germany. 
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ORDNANCE and 
magazines of 


With this issue ARMY 
FigEPOWER—two bimonthly 
the Army Ordnance Association—join 
hands. As will be noted from the masthead 
on this page, FiREPOWER is now combined 
with this journal. 


The reason for this merger is twofold: 

1) The impossibility of delivering Fire- 
POWER to our fast-moving military units 
overseas, and (2) The speed with which 
many of our former readers are returning 
to civilian life. 

FIREPOWER as an Ordnance publication 
has a unique history. A magazine of that 
name was first established in the Ord- 
nance Department of the Army in 1942 in 
connection with what was known as the 
“Keep "Em Shooting” program. It was in- 
tended to keep the morale high and was 
to keep Ordnance production on the same 
plane. 

In 1943 the Bureau of Ordnance of the 
Navy Department was invited to utilize 
FIREPOWER for the same purposes among 
employees of naval ordnance establish- 
ments. 

In 1944 the Army Ordnance Association, 
at the request of the Chief of Ordnance, 
undertook the publication of FirEPOWER 
with an entirely different purpose: To help 
the morale of Ordnance troops throughout 
the world. This the A.O.A, has done dur- 
ing the past year and a half at no cost to 
the Government or to the GI’s to whom 
it was sent. 

To Chief Warrant Officer Will Eisner, 
famed cartoonist, and his associate Tech. 
Sst. Bob Lamar, the Army Ordnance As- 
sociation has acknowledged its debt of 
gratitude. These two men served as edi- 
torial advisers to Firepower throughout 
its existence as a publication for the 
armed services. To them the executive 
committee of the Association has awarded 
the Gold Emblem as an expression of 
thanks for a job well done. 
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S Chief of Staff of the United 
States Army, General Eisenhower 
brings to a climax a military career 
unparalleled in the annals of our mili- 
tary history—and for reasons which do 
not arise entirely from his magnificent 
rformance as commander in chief of 
the Allied Forces which brought the 

German Army to its knees. 

Of outstanding significance during 
the next four years will be this fact: 
The Nation has in the Army’s new 
head an officer who knows the indus- 
trial and scientific sides of our national 
security as well as the military. For 
that we can all be grateful and pleased, 
as the next four years may well decide 
the direction we will follow for two 
decades to come. 

The ability of General Eisenhower 
as organizer, administrator, logistician, 
tactician, strategist, battle commander, 
and statesman has been proved at every 
step along the tortuous road to victory. 
His fame in these réles is assured. And 
not the least of his attainments lies in 
the thorny fields of diplomacy. Surely 
the Nation is blest in having him now 
as the soldier head of its military 
establishment. 

Army Orpnance, which has had op- 
portunity to gage his stature since the 
days when, as Major Eisenhower, he 
guided the press relations of the War 
Department, now joins wholeheartedly 
in acclaiming a great strategist. But he 
is more than that. He is a Chief of Staff 
who understands the design, produc- 
tion, and field maintenance of weapons. 
Because of that understanding we are 
assured that the atomic age will be 
reflected in our ordnance progress. 
The Army will not return to the moss- 
backed attitude which in time of peace 
has sometimes been a characteristic of 
the tactical, in contradistinction to the 
technical, military mentality. 

The basis for this view is a now- 
obscure episode in the progress of in- 
dustrial-preparedness planning some 
fifteen years ago. The first Industrial 
Mobilization Plan to be presented 
jointly by the Army and Navy was read 
to the War Policies Commission by 
General MacArthur in 1932. The Com- 
mission was formed by the Congress to 
study the problem of taking the profit 
out of war—on the misguided notion 





January-February, 1946 








Eisenhower—Chief of Staff 


His Influence on Weapons in the Atomic Age 


that the big companies see in armed 
conflict a chance to make inordinate 
profits. 

That first draft of the plan was a 
masterpiece, and one of General Mac- 





Arthur’s staff assistants—none other 
GENERAL EISENHOWER 
SAID: 


“To be strong nationally is not 
a sin, it is a necessity! We must 
be strong first to defend our- 
selves; secondly, to give the 
necessary dignity and influence to 
the words of our leaders as they 
labor to perfect machinery by 
which the world may settle its 
difficulties legally and peaceably, 
rather than illegally and by force. 
A weakling, particularly a_ rich 
and opulent weakling, seeking 
peaceable solution of a difficulty 
is apt to invite contempt; but the 
same plea from the strong is 
listened to most respectfully. 

“We, as soldiers and veterans, 
bear the conviction that, given 
the latest and plentiful equip- 
ment, strength still springs from 
unity, from stamina, from team- 
work, and from perfected tech- 
nique. These result from training! 
And training requires time! The 
minimum is a year! 

“T hold the conviction that no 
other country fears a_ strong 
America. No decent preparations 
of our own will be regarded sus- 
piciously by others, because we 
are trusted. Indeed, I am _ con- 
vinced that others would inter- 
pret any return of ours to our 
former levels of unpreparedness 
as an intention to return to what 
we thought was isolation.”—From 
address to the American Legion, 
Chicago, Iil. 











than General Eisenhower—played no 
small part in its preparation, both in 
form and content. There has not been 
a more important document in our 
military record. 

It was a political blunder of the first 
magnitude that the Industrial Mobiliza- 
tion Plan in its subsequent revisions 
was not utilized instantaneously when 
World War II was imminent. Instead, 


many months, millions of dollars, and 
thousands: of lives were wasted by 
dawdling. 

Eventually, after years of experi- 
ment, the Administration came around 
to precisely what the plan had pro- 
posed. Be it said to the everlasting 
credit of the Ordnance fraternity— 
military and industrial—that it held to 
the doctrine of the plan in spite of hell 
and high water. That saga should be 
documented one day as a lesson from 


the first war of the atomic age. 


EBUT a great boon to the national 
security lies in a Chief of Staff who 
knows the Ordnance problem and its 
proper solution. General Eisenhower 
has that knowledge as well as the ex- 
perience that comes from the battle- 
field. Here then is a combination which 
is novel in some General 
Pershing, General Harbord, and Gen- 
eral MacArthur come to mind as out- 
standing examples of what we mean. 

And yet it is in this one respect 
that our Army has failed—weapon- 
wise—time and time again. Our staff 
officers as a rule do not appreciate the 
problems of weapon design, they are 
not taught what it means to produe- 
tion engineer a guided missile, nor do 
they translate the needs of the fighting 
front in terms of factory limitations. 

Seldom do they have the vision to 
decide that if an intricate piece may 
be required in quantity in battle in 
1950 often we must do the research 
and development in 1946 and 1947, the 
design and service test in 1948, and 
the production engineering and mass 
production in 1949. The atomic bomb 
has not modified that schedule—it has 
but confirmed and accentuated it. 

But a Chief of Staff who can instill 
the lessons of a vast experience and a 
mammoth responsibility will be a boon 
to our weapons’ preparedness which is 
beyond estimate. In this added light we 
regard the new assignment of General 
Eisenhower. The forward march of our 
fighting equipment for our postwar 
armies is a challenge to science, to in- 
dustry, and to the Army, Navy, and 
Air Forces. The atomic bomb was a 
weapon of World War II. We must 
move ahead with the weapons to pre- 
vent World War III. 


respects. 
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The Age of Annihilation 


The Atomie Bomb and Warfare of the Future 


WENTY years ago, in an article 

on “Atomic Energy,” Prof. F. W. 
Aston wrote: “Within a tumbler of 
water lies sufficient energy to propel the 
Mauretania across the Atlantic and 
back at full speed . . . If only ten per 
cent of the hydrogen in the sun were 
transformed into helium, enough energy 
would be liberated to maintain its pres- 
ent radiation for a thousand million 
yenes ... 

“How long it will be before man can 
release and control this energy and to 
what uses he will put such vast poten- 
tialities are subjects for the philosopher 
. . . It may be that the highest form 
of life on our planet will one day dis- 
cover supreme material power, or 
cataclysmic annihilation, in the same 
ocean wherein, we are told, its lowest 
forms originally evolved.” 

There is one point in this statement 
that I would dispute. It is that it should 
have been not as apparent to Professor 
Aston, as it was to Roger Bacon in the 
case of gunpowder, to what uses man 
would put atomic energy once the secret 
of its release was his. This ought to 
have been quite clear to him, for since 
the day Leonardo da Vinci banished 
from his mind the thought of designing 
a submarine because he realized the 
uses to which such a vessel would be 
put, every great scientific discovery has 
either been turned to profit making or 
to war, and profit making is a breed- 
ing ground of war 
because in itself it is 
so largely war in the 
making. 

In the second World 
War as in the first, but 
on a vaster scale, scien- 
tists were regimented for war, and so 
thoroughly did they place their knowl- 
edge at the service of destruction and 
death that, as instruments of war, they 
and their laboratories are fast ousting 
the generals and their armies. 

This is startlingly true when we con- 
sider the atomic bomb from the points 





Maj. Gen. J. F. C. Fuller 


of view of scientific production and 
military use. 

Its design and manufacture entailed 
the enrollment of hundreds of leading 
scientists and skilled technicians as well 
as 125,000 workers, The money spent 
on this, “the greatest scientific gamble 
in history,” was $2,000,000,000, and the 
bomb produced “had more power than 
20,000 tons of TNT and more than 
2,000 times the blast power of the 
British ‘grand slam’ (22,000-pound) 
bomb, which until now was the largest 
ever used in the history of warfare.” 


WV E have also been told: “Theoret- 
ically, provided it can be manufactured 
in sufficient quantity, the atomic bomb 
has multiplied the destructive power of 
the American bomber fleets about 3,000 
times. Equipped with the new weapon, 
a fleet of 800 Superfortresses such as 
recently raided Japan would have the 
blasting effect of 2,500,000 such air- 
planes carrying TNT.” 

Compared with all this, the military 
use is truly trivial. One airplane, a B-29 
carrying a crew of II men, set out on 
August 5th, and when at an altitude of 
some 20,000 feet above the city of Hiro- 
shima one of these men, the bomb aimer, 
released a bomb attached to a parachute. 
Whereupon the airplane raced away out 
of range of the forthcoming blast. 

Then we read: “What had been a 
city going about its business at a quar- 
ter past nine on a sunny morning, went 
up in a mountain of dust-filled smoke, 
black at the base and towering into 
a plume of white at 40,000 feet.” Next, 
on the gth, the same performance was 
repeated over Nagasaki. 

In the first of these operations 4 1/10 
square miles out of almost 7 of built-up 
area were completely obliterated, 160,- 
ooo people were killed and injured, 
and 200,000 rendered homeless. In the 
second blast, 120,000 were killed and 
injured, and, the report added, “many 
bodies remain uncounted under ruins 
of buildings.” 





General Fuller, noted British soldier-author, is one of the outstanding military analysts and 
historians of the present day. As an officer in World War I he was one of the foremost advocates 
of tank warfare and did much to mount the armored attacks that proved the value of the bullet- 
proof track-laying vehicle. He is a Companion of the Bath, a Commander of the Order of the 
British Empire, and a Companion of the Distinguished Service Order. 
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What was intended to be the 
seventh and concluding article 
in General Fuller’s series on 
the influence of armament on 
world history appeared in the 
July-August 1945 issue of 
ARMY ORDNANCE. Shortly 
thereafter the atomic bomb, a_ | 
radically new weapon, ap- | 
peared. How far it is likely 
to modify the views expressed | 
in the preceding articles and 
what its influence may be on 
history the author outlines in | 
the present article. 








Therefore it may be accepted that no 
less than 300,000 people were killed and 
injured by the two bombs dropped with 
not one casualty to the attacker. In other 
words, battles as destructive in life to 
the “defender” as had been the Battle 
of the Somme in 1916 and the Battle 
of Ypres in 1917 were lost and won not 
in months but in seconds. The two 
operations were carried out by a section 
of men who did not have to be con- 
cerned with generalship, strategy, tac- 
tics, or any kind of fighting. 

And, be it remembered, this is but 
the beginning of atomic warfare, for we 
are told that an atomic bomb can even- 
tually be made “a thousand times more 
powerful, and that if only a few per 
cent of atomic mass can be converted 
into energy instead of the present 0.1 
per cent mankind will be in a position 
to commit suicide at will.” 


EEXCLUDING for the moment this 
grim possibility, the question I will 
first ask myself is: “How far does the 
pawer of this new weapon affirm or 
disprove what I have already written?” 
1. Clearly it supports my statement 
that “Tools, or weapons, if only the 
right ones can be discovered, form 
ninety-nine per cent of victory 
Strategy, command, leadership, courage, 
discipline, supply, organization, and all 
the moral and physical paraphernalia of 
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war are nothing to a high superiority 

of weapons . . . at most they go to form 

the one per cent which makes the whole 
ssible.” 

2. Though it does not contradict what 
[ have called “the law of military evolu- 
tion” —that “civilization is environment 
and, consequently, armies must adapt 
themselves to its changing phases in 
order to remain fitted for war”—for the 
time being at least it reverses this law 
by making war the environment to 
which civilization must be adapted in 
order to survive. 

3. It both supports and contradicts my 
contention that in present-day warfare 
“quality beats quantity and not merely 
a greater quantity a lesser.” It deprole- 
tarianizes war by rendering the con- 
ception of the nation in arms or in 
arsenals absurd, for in atomic battles 
the quantity of fighting man power is 
reduced to its irreducible minimum. 
Its striking power is so great that quan- 
tity rather than quality of weapon 
power is, in a given time, more likely 
to achieve the enemy’s annihilation. 

This, it would seem, will become 
absolute once the bomb becomes an 
atom-propelled rocket for then, to all 
intents and purposes, the soldier will 
retire from the contest to become the 
fearful spectator of a war fought be- 
tween fearless robots. 

As I wrote in Article IV (“The Age 
of Gunpowder,” Army OrpNance, Jan- 
uary-February 1945): “With the dis- 
covery of gunpowder . . . we pass into 
the technological epoch of war, the 
hidden impulse of which is the elimina- 
tion of the human element both physi- 
cally and morally, intellect alone re- 
maining.” Today the highest practical 
form of intellect is scientific thought, 
and from now onward its one aim is to 
discover how the atomic bomb can be 
countered. 

4. This leads directly to the question 
of “the constant tactical factor”: will 





“What may be expected 
is that hence onward 
uranium, now the most 
essential raw material for 
war, will be fought for by 
the nations as in the past 
they have fought for 
gold, iron, coal, and oil.” 
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science discover a means of neutralizing 
the bomb? Thus far in the history of 
armaments each new weapon has even- 
tually been mastered—not necessarily by 
a more destructive weapon and some- 
times not even by a weapon at all. 

Thus, in 1494, though few Italians, if 
any, could see an answer to Charles 
VIII’s bombards, within fifteen years 
of their use a new defensive system 
laughed them to scorn. Against this may 
be set that, from 1519 onward, the 
Aztec and Inca empires went down 
before the Spanish arquebus and can- 
non because they could find no answer 
to these weapons. Whether today we 
are placed in a similar 
position it is impossible 
to say. 

Nevertheless, even 
should the constant tac- 
tical factor have run its 
course—which is yet to 
be proved—should man regain his sanity 
as regards the purpose of war, that is, 
should he revert to war as a political in- 
strument instead of regarding it purely 
as a cataclysmic instrument, he may 
eventually abandon so destructive a 
weapon, as Goth, Vandal, Lombard, 
and Seljuk in the end found that to 
enjoy their conquests was more profit- 
able than to devastate and pillage their 
enemies’ countries on primitive Pots- 
dam lines. 

Sane though such a change would 
be, so long as the tribal instincts of 
mass man are free to dominate both 
peace and war there is little prospect of 
its taking shape. Never since the intro- 
duction of firearms, which started the 
proletarianization of war, has morality 
sunk to such depths of degradation as 
in the recent conflict. 

Had this catastrophic decline ended 
with the war itself, there might be some 
hope for sanity. But this is far from 
being the case, because what may cor- 
rectly be called the strategy of fright- 
fulness was carried over into the peace 
in the peculiarly repulsive form of the 
trial of alleged war criminals. 

Though in all wars atrocities have 
abounded, and after some—more par- 
ticularly those of a religious origin— 
massacres and reprisals have followed, 
no single one, as far as my knowledge 
goes, has ended in a wholesale proscrip- 
tion of an enemy’s government, its 
statesmen, officials, police officers, bank- 
ers, scientists, industrial magnates, and 
generals for crimes, actual or alleged, 
perpetrated during and before the war. 








Were justice the aim, then justice 
would be impartially administered 
which, in the case of Germany and 
Japan, it clearly has not been. For, 
from the start of the witch hunt, it 
was postulated that only the enemy was 
subject to criminality, despite the mon- 
strous actions on the part of the con- 
querors, such as the massacre of Katyn, 
the obliteration of scores of cities, and 
the mass deportation of from twelve to 
eighteen million Germans. 

“Justice, being destroyed, will de- 
stroy; being preserved, will preserve.” 
These wise words of Manu cast a 
portentous shadow over the length and 
breadth of Europe. 

This travesty of justice is nothing 
other than the upthrust of primitive 
cruelty in a society which has lost all 
sense of moral values. Therefore it 
would appear that the Western World 
is fast retrogressing to the vilest period 
of the Roman Empire in whose gladia- 
torial games the victims were torn to 
pieces in order to propitiate or appease 
the blood lust of the rabble, now the 
newspaper- and cinema-fed masses. 

The trial of war criminals and mas- 
sacring of Jews, as well as the exultation 
over war atrocities when perpetrated by 
the one side and their execration when 
identical ones were committed by the 
other side, show that both during and 
after the war nations were mentally and 
morally so completely unbalanced that, 
had they been individuals, they would 
have been considered insane. 


ES IT, therefore, likely in a world 
which morally has reverted to the circus 
that sanity in the use of the atomic 
bomb is to be expected? How can it 
be in a world of propaganda-fed masses 
who for six years had it dinned into 
them that annihilation of the enemy is 
the sole aim in war? 

This is corroborated by the most 
popular of the justifications for the use 
of the atomic bomb; namely, that it 
saved the lives of Americans by de- 
stroying the lives of Japanese, as if 
saving and destroying lives were aims 
of war. If so, why go to war at all? 
Clearly, could a war be won without 
any damage to life and property, the 
easier would it be for the victor to estab- 
lish peace on whatever terms he de- 
sired. Peace, and not saving or taking 
life, is the aim of war. 

An equal lack of balance is to be 
seen in the suggestions made to control 
the manufacture and use of the new 
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weapon. The most popular, and there- 
fore the most irrational, was that civil- 
ization can only be prevented from 
committing felo de se by handing the 
invention over to an international au- 
thority with sole powers to manufacture 
it. But how can an authoritative Super- 
state be founded on a moral vacuum? 
Until this chasm in civilization is filled 
up, is it rational to suppose that the 
United States will agree to scrap its 
existing atomic plants and hand all 
uranium over to such a reptile of a 
world power? Is it likely that Russia 
will agree to forego experimentation in 
the production of atomic energy, now 
the greatest potential prime mover in 
the world? 

Should these things happen, then 
they will only show that the nations 
are madder than they actually were 
when these suggestions were first made; 
for the whole idea of maintaining 
peace through power to destroy is un- 
adulterated madness. “From whence 
come wars and fightings among you? 
Come they not hence, even of your 
lusts that war in your members?”— 
thus, St. James. 

Such grasping at straws by a world 
drowning in its own immorality is fan- 
tastic. Instead, what may be expected 
is that hence onward uranium (or 
whatever element is found more de- 
structive), now the most essential raw 
material for war, will be fought for 
by the nations as in the past they have 
fought for gold, iron, coal, and oil. 

Therefore it may be 
accepted that, as long 
as greed for material 
things dominates the 
lives of men, peace is 
only likely to last the 
time necessary for the 
nations to recover from the previous 
war and prepare for the next one. 

Accepting the likelihood of | this, 
what are the probable influences the 
atomic bomb will exert on war? 

First, let us consider this problem 
from the point of view of the recent 
war. Though, as we now know, Japan 
was approaching collapse before the 
atomic bomb appeared, there can be 
little doubt that had it been used at 
any time in the Far Eastern war it 
would have brought that conflict to an 
abrupt termination. 

Therefore we may accept as certain 
that had the Germans possessed a dozen 
of these bombs on D-day not a vessel 
of the vast armada whish sailed from 
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England would have reached the Nor- 
mandy coast. Further, had they had a 
few score in April 1945, in one gulp 
they could have swallowed the death 
rattle then choking them and in a fort- 
night have imposed unconditional sur- 
render upon Russia, France, and Great 
Britain—if not the United States as 
well. 

From these two possibilities alone it 
is clear that already the recent war is 
as outmoded as the Trojan and that as 
long as the aim of war remains destruc- 
tion, every military, naval, and air 
quantity of today must be relegated to 
the scrap heap. 


FOR in a war of laboratories what 
place is there for navies, armies, and 
air forces; for tanks, artillery, and infan- 
try; for fortifications, defended frontiers, 
and strategic railways; for military 
academies, schools, and staff colleges; 
and for generals, admirals, and air 
marshals? 

These statements are in no way ex- 
aggerated, as the following facts will 
show. Because the first model of the 
atomic bomb, when detonated at an 
altitude of 1,800 feet, obliterated a built- 
up area of over 4 square miles, it is 
obvious that no army could exist if at- 
tacked by even a small squadron of 
aircraft carrying atomic bombs. The 
same applies to a fleet at sea, even 
should it consist of submersible vessels, 
because depth charges equivalent to the 
detonation of 20,000 tons of TNT 
would prove irresistible. The conclusion 
applies likewise to aircraft when the 
bomb, in conjunction with radar, is 
used as a “height charge” instead of 
a depth charge. 

Since it was possible by means of 
radar, on a foggy day at a range of 
from 28,000 to 30,000 yards, to score 
three g-inch shell hits out of 33 rounds 
fired by the Dover batteries on the 
ScHARNHORST sailing at 30 knots, it 
should be as possible to do the same 
with atomic shells or rockets against 
aircraft at equal or greater range. 

It should be noted that in this case 
the scoring of direct hits is quite un- 
necessary. Since this is so, it may be 
accepted that the rocket, eventually 
propelled by atomic energy and carrying 
an atomic war head, will become a 
master weapon with “blast” as its sole 
purpose. 

Instead of cities being walled in as 
happened in the Viking age, we can 
picture whole countries girt about by 
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radar sets, ceaselessly “listening in” for 
the first note of the broadcast of anni- 
hilation. In the vicinity of these instru- 
ments will be hidden away two tactical 
organizations of atom-charged and 
propelled rockets—the one offensive 
and the other defensive. The first will 
be ranged on every great foreign city 
in the world, because before war is 
launched (to declare it would be sheer 
madness) no single nation will know 
who among the rest is its true enemy. 


THE second organization will be di- 
rected by the radar sets, and as soon as 
they signal a flight of offensive rockets 
speeding toward them, the defensive 
rockets will automatically be released 
by radar to speed into the heavens and 
explode in whatever cubic space in the 
stratosphere radar decides the enemy’s 
offensive rockets will enter at a cal- 
culated time. 

Then, miles above the surface of the 
earth, noiseless battles will be fought 
between blast and counterblast. Now 
and again an invader will get through, 
and up will go London, Paris, or New 
York in a 40,000-foot-high mushroom 
of smoke and dust; and as nobody will 
know what is happening above or 
beyond or be certain who is fighting 
whom—let alone what for—the war will 
go on in a kind of bellicose perpetual 
motion until the last laboratory blows 
up. 
Then should any life be left on 
earth, a conference will undoubtedly be 
held to decide who was victor and who 
was vanquished—the latter being forth- 
with liquidated by the former as war 
criminals. 

At the moment this picture of Mars 
“gone barmy” is as good as any other. 
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“As long as greed for 
material things dominates 
the lives of men peace is 
only likely to last the time 
necessary for the nations 
to recover from the previ- 
ous war and prepare for 
the next one.” 











But the point to note in it is, that it 
does not matter how atomic wars are 
fought; the sole thing which does mat- 
ter is that all nations will be prepared 
to fight them, because in the age of 
atomic energy the small will be as 
puissant as the large. 

This potential fact will dangle like 
the sword of Damocles over the world’s 
head. Its thread may be cut willfully, 
but on account of the tension in which 
all nations will live it is far more likely 
to be severed accidentally; perhaps a 
maniac may press the button or a defec- 
tive fuze set the whole thing off! 

The absurdity of this situation is 
patent, and even should it not awaken 
wisdom, at no distant date it must make 
man laugh. To found civilization on 
the destructive power of war is as 
idiotic as to found health on the de- 
structive power of surgery. That for 
centuries this topsy-turvy outlook has 
been glimpsed is proved by man’s 
gropings after a warless world state. 

As is to be expected, this aim began 
to take visible shape shortly after the 
general adoption of firearms, since such 
a state required power to police it. 
These gropings are worth a moment’s 
inquiry, because thus far each has failed. 
The war devil has refused to be exor- 
cised by good intentions, nor can his 
shield be cleft by a weapon wielded by 
many hands. 


THE first proposal of note was Sully’s 
“Grand Design.” Sully (1560-1641), 
proposed a federated Europe of fifteen 
states with an army and a navy at the 
disposal of its senate. “To succeed in 
the execution of this plan,” he optimis- 
tically wrote, “will not appear difficult 
if we suppose that all the Christian 
Princes unanimously concurred in it.” 
The next scheme was put forward by 
William Penn shortly after the close of 
the Thirty Years’ War. It, like the 
League of Nations, was backed by 
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moral sanctions without police power. 

In 1713 this proposal was followed 
by the Abbé de St. Pierre’s Projet de 
Paix Perpétuelle, of which Frederick 
the Great said: “The thing is most 
practicable; for its success all that is 
lacking is the consent of Europe and 
a few similar trifles.” Next, in 1761, 
came Rousseau’s Jugement sur la Paix 
Perpétuelle; then, in 1795, Immanuel 
Kant's treatise entitled Zum ewigen 
Frieden; after which came the first 
actual, though far from practical, peace 
organization, the Holy Alliance of 1815, 
which, as Metternich called it at the 
time, soon proved itself to be a “loud- 
sounding nothing.” 

Lastly came the League of Nations 
in 1919. It also failed; yet, as hope 
springs eternal in the human breast, we 
now have Dumbarton Oaks and San 
Francisco, and, in the imagination of 
the multitudes, a Superstate is in the 
making. All this State need do is to 
brood ‘over the atomic eggs when, 
through fear of their hatching, the lion 
will lie down with the lamb and the 
wolf of war will cease its howling. 

Is this likely? “Yes,” should these 
Elders of Zion, or whatever they call 
themselves, eliminate the causes of war, 
and “No” should they fail to do so, 
because so frequently foreign wars are 
waged in order to prevent these causes 
leading to internal revolutions and civil 
wars. Should it be “No,” then all that 
will happen is that one type of conflict 
will be exchanged for 
another—a type univer- 
sally accepted as the 
very worst. 

Clearly, then, a 
World State which 
relies on force alone is 
no solution. Therefore we are back at 
our starting point, for war is a peculiar 
kind of baby—it cannot be thrown out 
with the bath water. 

To build on reason and not on force 
is our only hope; therefore let us at- 
tempt this. 

In an age in which we are told that 
the Great Architect of the Universe is 
beginning “to appear as a pure mathe- 
matician,” it is in no way strange that 
man is obsessed by quantities, magni- 
tudes, volumes, and measurements, and 
that, in consequence, the immense, the 
monstrous, the enormous, and the 





prodigious inform his mind. During 
six years of war he was taught to meas- 
ure out victory in terms of material 
things—their tonnage or dollarage— 


until with Attila (the Flail of God) 
he saw physical destruction as the one 
and sole aim in war. Thus, logically, 
“Unconditional Surrender” became his 
slogan. Admitting of no argument, it 
compelled annihilation. 


SUCH is the popular framework in 
which war is now set; yet the historic 
framework is very different, for it has 
to do with causes and aims and not 
merely with measurements and num- 
bers. War, in whatever form it may 
have taken, has until recently and with 
few exceptions been fought to achieve 
a more profitable peace than the one it 
broke. 

What does profitable mean? The an- 
swer depends on the state of society at 
the time. Should it be utterly barbarous, 
as in a primitive hunting community, 
the military aim is to exterminate the 
enemy, and the political aim is to oc- 
cupy his land. If less barbarous, as in 
a primitive agricultural community, 
then the military aim becomes the cap- 
ture of the enemy—killing being purely 
incidental and to be avoided—and the 
political aim his enslavement. 

At once it will be seen that in both 
the fundamental cause of war is eco- 
nomic—in the one case the want of 
hunting grounds and in the other of 
field hands. It has always been so, and, 
though there are many other causes, 
economics is at the bottom of war. 

In our existing and highly integrated 
industrial civilization the struggle has 
progressed several steps further. In it 
the main causes of war are raw ma- 
terials, foreign markets and their riders, 
tariffs, embargoes and favored-nation 
clauses, not forgetting the minus fac- 
tors—unfavorable trade balances, debts, 
and unemployment. 

Therefore the aim of war is still the 
acquisition of wealth. But there is this 
difference: whereas in an agricultural 
civilization wealth is autarchic, in an 
industrial it is interdependent, the 
wealth of one nation depending on that 
of all other nations, as in a community 
the health of one individual depends 
on the health of all other individuals. 

To obliterate an enemy’s wealth is as 
foolish as in a slave hunt it would be 
to kill off the enemy or in a hunting- 
field conflict to fail to occupy the con- 
quered lands. 

Clearly, then, granted that the atomic 
bomb can win a war, it must also be 
granted that in a machine civilization 
it cannot win a profitable peace unless 
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the enemy capituiates at once, which he 
is unlikely to do should he be similarly 
armed. Even war as a whole cannot 
win a profitable peace unless it be 
looked upon as a surgical operation and 
not as mere butchery. 

Whereas the aim of a surgeon is to 
cut out ‘a tumor, etc. (causes of war) 
at the least loss of blood and vitality 
(wealth) to his patient (enemy) the 
aim of a butcher is to kill an animal 
(enemy) as quickly as possible in order 
to get all blood and vitality out of it. 

But should the butcher slaughter his 
stock in such a way that good mutton 
and beef are reduced to molecules, 
rightly he would be certified insane 
because the result (victory) would not 
be porterhouse steak (a_ profitable 
peace) but a meat famine (an un- 
profitable one). Yet this is the very 
position the world faces today. 

Had statesmen only consulted Clause- 
witz, they could not have fallen into 
what I will call the Churchillian error 
of mistaking military means for political 
ends. For Clausewitz, war to the states- 
men and war to the soldier were dif- 
ferent things. For the former, “War is 
a continuation of state policy by other 
means”; for the latter, “War is nothing 
but a duel on an extensive scale.” In 
the one case war is a “continuation of 
political commerce,” and in the other 
the “destruction of the enemy’s military 
forces is the object of all combats.” 


THOUGH these aspects of war are 
complementary, their respective aims 
are antagonistic: that of the first is 
moderation, that of the second is vio- 
lence. Therefore, should the second 
eclipse the first, it will cease to be its 
instrument and instead become its mas- 
ter, and a return to the moderation 
which peace demands will become im- 
possible. 

Clausewitz made this perfectly clear 
as follows: “That the political point of 
view should end completely when war 
begins is only conceivable in contests 
which are wars of life and death from 
pure hatred. As wars are in reality they 
are . . . only the expression or mani- 
festation of policy itself. The subordina- 
tion of the political point of view to 
the military would be contrary to com- 
mon sense, for policy has declared the 
war; it is the intelligent faculty, war 
only the instrument, and not the reverse. 
The subordination of the military point 
of view to the political is, therefore, the 
only thing which is possible.” 
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Until 1914, English military policy 
was based on this subordination, and 
previous to that date all England’s wars 
since the days of Cromwell were 
founded on the policy of the balance 
of power, the aim of which was to 
prevent any single Continental nation 
establishing a hegemony over Europe. 

Therefore England allied herself to 
the second strongest, or to a group of 
power, her war aim being not to anni- 
hilate the strongest, because that would 
permanently have up- 
set the balance, but in- 
stead to reduce the 
strength of the strong- 
est to whatever point it 
was deemed would re- 
establish the balance, 
and when that point was reached to 
negotiate peace. 

The point to note is that up to 1914 
all England’s wars were political instru- 
ments, as wars of other 
nations, for the aim of each was a more 
profitable peace to the victor. Even in 
the most aggressive of these wars, the 





were the 


aggressor’s aim was never to annihilate 
the enemy by obliterating his country. 

Consequently, the question which 
now faces the nations is: Can the atomic 
bomb be usefully employed in Clause- 
witzian in contradistinction to Church- 
illian warfare? Should the constant 
tactical factor remain operative—that is, 
should an antidote to the atomic bomb 
be discovered which in part or in whole 
neutralizes its destructive power, the 
probable answer is “Yes.” 

But should this not be the case, it 
is clear that should future belligerents 
revert to war as a political instrument 
the atomic bomb is so destructive that 
few operations in these restricted con- 
flicts could or would warrant its use. 
This becomes apparent directly such a 
war is examined. For to repel the ag- 
gressor the defender will have to blast 
his own country and people into mole- 
cules, and once the defender is anni- 
hilated all the aggressor will win is a 
dust bowl. 

Nevertheless, it is irrational to sup- 
pose, even should the nations agree not 
to use atomic projectiles in the next 
war, that they will not be prepared to 
use them as in the recent war they 
were prepared to use lethal gas. Fur- 
ther, as long as amorality and propa- 
ganda remain what they are, in spite 
of peace-made affirmations, ratifications, 
and solemnizdtions not to use atomic 
energy, directly a situation becomes 





éritical it will be used and to its fulles 
extent. To think otherwise is to cast 
past experience to the winds. 

Therefore, however desirable a t¢. 
turn to Clausewitzian warfare may be, 
it is no good burking the fact that the 
world is today faced by Churchillian 
warfare—by bleedings, blastings, and 
burnings, by devastation, obliteration, 
and annihilation, however insane and 
unprofitable these may be. Therefore 
the only course to take is to accept the 
world as it is; namely, as a gigantic 
lunatic asylum in which those few who 
are sane are its potential mental pathol. 
ogists and alienists. 

Therefore, as power to wage wars 
of annihilation is generated in physico. 
chemical laboratories, its neutralization 
must be sought in their psychopathologi- 
cal counterparts. Humanity as a whole 
must be laid on the operating table and 
the causes of its international war dis- 
eases examined under the microscope, 


IS this possible? Clearly it should be, 
seeing that today, except for the pathol- 
ogy of war, every conceivable science 
has been established. Though biologists, 
anthropologists, psychologists, etc., probe 
into man’s nature and discover why he 
is so pugnacious, they leave unanswered 
the question: Why in this scientific age 
do nations fight nations? 

It cannot simply be because they are 
composed of individuals who are still 
primitively warlike, for less than a year 
before the outbreak of the recent war 
a wave of relief swept over Europe— 
Germany included—when Mr. Cham- 
berlain brought back from Munich 
“peace in our time.” No single nation 
wanted war; yet war came, and it came 
because no “scrap of paper” can charm 
away the diseases of peace any more 
than it can typhus or cholera. 

This problem I have touched upon 


in the previous articles, pointing out 





“Tt does not matter how 
atomic wars are fought; 
the sole thing which does 
matter is that all nations 
will be prepared to fight 
them, because in the age 
of atomic energy the 
small will be as puissant 
as the large.” 
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that the diseases of war lie within our 
civilization and are traceable to the 
dominance of the machine over man. 

Therefore, as President B. Conant of 
Harvard declared in 1937: “Scholarship 
must probe the innards of the economic 
structure as well as the innards of the 
atom.” 

This is the first essential problem, 
for though the causes of war are many 
—hiological, psychological, educational, 
strategical, traditional, etc.—the funda- 
mental causes in our machine civiliza- 
tion are financial and economic. To 
show that this is so, let us for a moment 
glance back on recent history. 

What caused the rise of Hitler and 
German National Socialism? It was the 
economic ruin to which Germany was 
reduced by the Treaty of Versailles 
coupled with the world financial crisis 
of 1929-1931, largely caused by the vic- 
torious nations reimplementing the gold 
standard and thereby throwing millions 
into unemployment. 

Next, no sooner did this crisis place 
Hitler in power than, breaking away 
from gold, he based German finance on 
production and German foreign trade 
on a subsidized barter system. These 
innovations were so successful that it 
became clearly apparent to the orthodox- 
trading, gold-standard nations that, un- 
less they ceased, their own economic 
systems would eventually be ruined. 

For instance, on December 2, 1938, the 

Rt. Hon. R. S. Hudson, Secretary for 
British Overseas Trade, stated: “Her 
[Germany's] methods are destroying 
trade and are unsettling conditions 
throughout the world. They must be 
countered,” and on January 25, 1939, 
the Hon. Rupert E. Beckett, chairman 
of the Westminster Bank, quoted the 
Secretary of Overseas Trade as saying: 
“Tf the countries concerned continued 
to employ these unorthodox methods, 
then we should fight them at their own 
game, and if we fought we should 
win.’ ” 


FEARING economic encirclement, 
Hitler accelerated his Lebensraum 


policy, the aim of which was to estab- 
lish a German economic hegemony over 
Europe. As this struck directly at British 
and American foreign trade, a clash was 
inevitable, and in September 1939 it 
came, for on the first of that month 
Hitler invaded Poland. 

When in the summer of 1941 Ger- 
many appeared to be winning, what 
did we see? The Atlantic Charter, the 
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eight points of which, could they be 
implemented, would at least mitigate 
the economic causes of war. Then three 
years later, when Germany was in full 
retreat, what next? Not a reaffirmation 
of that charter but instead one open 
declaration after the other that the very 
causes which had led to the war were 
to form the foundations of peace: Bret- 
ton Woods and its gold standard, Dum- 
barton Oaks and its league, and Mr. 
Morgenthau and his _pastoralization 
(economic destruction) of Germany. 

Next, in 1945, followed the San 
Francisco and the Potsdam Conferences, 
which laid the foundations of what 
may be called the Morgenthau Peace, 
for the bulk of his proposals were ac- 
cepted. Geographically, 
Germany was to be re- 
duced by a third, 60,- 
000,000 to 70,000,000 
Germans crowded into 
te a territory less than 

the size of Great 
Britain, and her industries deindustrial- 
ized, which meant that she could not 
possibly support so dense a population. 

Commenting on these decisions, The 
Economist said: “The Potsdam settle- 
ment will not last ten years, and when 
it breaks down there will be nothing 
but the razor-edge balance of inter- 
national anarchy between civilization 
and the atomic bomb.” 

Is, then, the final chapter of The Will 
to Power to be entitled “The Will to 
Annihilation”? Are the words of Lewis 
Mumford, quoted in my last article, to 
be the final sentence in the history of 
armament: “A society that has lost its 
life values will tend to make a religion 
of death”? Are the aims of strategy 
and tactics to be terror and obliteration? 
Is that Europe which arose from out 
the valor of the ancients and the chivalry 
of the men of faith to sink into the 
mire of murder and be extinguished in 
the pit of blind devilry? 

I do not think so. Instead, I believe 
that once intra-atomic energy is har- 
nessed, civilization will be purged of 
its financial and economic diseases. 
That atomic energy will open the gate- 
way of a new epoch is no vision of a 
busy brain, because the process of split- 
ting the atom is no secret. Further, not 
only have scientists already transmuted 
one element into another, but, so it 
would appear, they have also discovered 
means of releasing intra-atomic energy 
other than in purely explosive form. 
Therefore it may be predicted, with 





no small assurance, that the day is ap- 
proaching when science will give hu- 
manity not only almost unlimited power 
of locomotion but every needed raw 
material. 

When this Age of Abundance be- 
comes a fact, what place will there be 
in it for gold standards, loans, debts, 
foreign markets, tariffs, embargoes, full 
employment, and all the other black 
magic of the Age of Snatch and Grab? 
Every nation will have every material 
thing it wants at so low a price in 
human labor that the Garden of the 
Hesperides will no longer be a myth 
but a reality. The dragon of toil will 
have been slain by the newborn Her- 
cules—the mighty atom. 


WY HEREAS to the Church war was a 
spiritual instrument, to the Secular State 
it is a political instrument. But a war 
founded on split atoms is, as conceived 
today, purely a technical instrument—a 
trial between contending laboratories in 
which the mutual aim is annihilation— 
an annihilation so absolute that it shat- 
ters the whole basis of present-day 
power politics by making power vir- 
tually omnipotent and, therefore, super- 
political, for all politics as hitherto con- 
ceived are obliterated. 

Thus, it would appear to substantiate 
M. Bloch’s vision that war is no longer 
a profitable court of appeal. Does this 
mean that the history of armaments is 
approaching its end; that weapon de- 
velopment has run its course and is 
about to annihilate itself by exploding 
the constant tactical factor? 

Though this question is unanswer- 
able, should the harnessing of intra- 
atomic energy lead to the elimination of 
the economic causes of war, even should 
other causes remain—and there is no 
reason why they should not—it will 
become clearly apparent in a world 
governed by economic sanity that de- 
struction is not a profitable aim in 
war. It will be seen that the less destruc- 
tive are the means of waging war the 
more profitable will be the peace. 

Therefore, armies of the future will 
have to be so organized that they can 
rapidly occupy an enemy’s country and 
not, as now, rapidly annihilate it. Be- 
cause atomic energy will provide man 
with all but unlimited power of locomo- 
tion through the air, whether by jet- 
propelled aircraft or by rocket ship, it 
is more than probable that the fighting 
forces of the future will be designed 
around ore or the other of these vessels. 
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We Need Balanced Land. Sea. and Air Power 


HERE there is a victor there 

also is a vanquished, and the 
outcome of a war is generally deter- 
mined no more by the former’s skill 
than by the latter’s errors. In an earlier 
article, dealing with lessons to be 
learned from our experiences on the 
Western front, mention was made of 
signal errors by our German foes, errors 
which enabled Hitler to dig more 
quickly for himself the pit on which 
he had already done a good deal of 
effective excavation. 

Much the same situation is readily 
noted in the Pacific theater. Four grand 
errors on the part of our Japanese foes 
force themselves to attention, as follows: 

1. Initiating a war which never had 
a chance of success, save through Amer- 
ican ineptness or an American poltroon- 
ery which our between-wars pacifists 
had led a gullible Japan to regard as 
an American characteristic; 

2. Failing to «<ploit fully the enor- 
mous initial ac\antage which the Pearl 
Harbor exploit laid in Tokyo’s lap; that 
is, failing to invade and seize an already 
paralyzed Oahu and thus drive Amer- 
ica’s jump-off facilities back to our own 
coast; 

3. Seeking to absorb a new empire 
far larger than the existing Japanese 
military establishment could defend; 
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4. Failing, then, to add appreciably 
to her military’s initial strength; par- 
ticularly, failing to enlarge and im- 
prove her industrial resources whose 
maximum production was, and is, the 
first requisite of any nation at war 
today. 

There were tactical errors too, includ- 
ing one which was repeated over and 
over again by the Japanese, just as by 
their Axis partners on the other side of 
the globe—counterattacking piecemeal 
instead of awaiting local reénforcement 
and striving always to defend positions 
neither defendable nor worth defend- 
ing, all because of a blindly patriotic 
zeal as gallant as it was foolish. 


BUT the four strategic errors referred 
to were enough to lose the war pro- 
vided only the United States should 
fight with intelligence as well as de- 
termination. The first of the four errors, 
we now are told, was suspected in Japan 
itself by those who knew that American 
nonresisters were more noisy than nu- 
merous and more confident than dis- 
cerning. 

The second came about, presumably, 
because not even Japan’s initial opti- 
mism had dreamed that the Pearl Har- 
bor attack could wreak such astonish- 
ing damage as it did. And even when 
scouts’ photographs must have shown 
how prostrate American power in the 
Pacific had fallen in two brief hours, 
Japanese official inflexibility was such 
that there was an inability to lay aside 





Japanese errors and our 
ability to do the best with 
what we had turned the tide 
of victory until our superior 
resources could be brought 
to bear in the Pacific. 











the methodically planned second phase 
(the thrust toward the Philippines and 
Singapore ) in order to exploit the freely 
offered Oahu opportunity. That same 
inability to change schedule to suit new 
needs was to cost Japan dearly as the 
war went on. 

The third error, again, was the result 
of excessive optimism on the part of 
Tokyo and also of national greed which 
impelled Japan to seek all her own re- 
wards instantly, regardless of a coordi- 
nation of Axis enterprises which might 
in the long run have served her and her 
partners in crime much better. 

The design was sound in principle— 
a great perimeter of empire, with strong 
points installed on island bases much 
like bastions in a fortress wall, near 
enough to each other to permit air- 
borne or sea-borne forces, divided among 
these bases, to rush to the support of 
any one which should be attacked and 
to form a chain which enemy forces 
could not approach at any point with- 
out being exposed to attack by Japa- 
nese forces moving swiftly up from 
both flanks and from the reserve points 
within the periphery of empire. 
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The principle was sound and work- 
able, provided Japan’s resources were 
enough to maintain large forces on each 
of these many principal island bases 
and in the reserve areas of the interior 
and provided her sea and air forces 
chould be able to move those forces 
and surely and in strength. 

That leads to Error 
No. 4. At the outset, 
Japan’s strength seemed 
adequate for the job— 
considering that our 
own Pacific sea and air 
resources had been 
gravely reduced at Pearl 

Harbor and our remaining resources 
were tightly committed against Ger- 
many, as were most of Britain’s. Japan 
entered the war with a large army, 
much of it experienced and well armed 
and all of it admirably disciplined; a 
large navy, the larger relatively (and 
that is the importance of size) by rea- 
son of Pearl Harbor and our Atlantic 
commitments; an air force not only 
large but so efficient for that day as to 
cause us repeated disasters at our early 
meetings. 

Naval vessels and cargo ships, fighters 
and bombers, both of them attaining 
ranges which totally transformed our 
earlier conceptions (and Japan’s) of 
what a Pacific war would involve; 
familiar pieces of ordnance and new 
devices; bulldozers which transformed 
jungle into highway and airstrip over- 
night (repeatedly we did more in a 
week on some of those islands than 
Japan had done in three years)—all 
these products of mine and yard and 
factory poured from America in mount- 
ing volume. In the same period Japan’s 
factories progressed so little that at the 
end of the war there were infantry di- 
visions which still did not have their 
full complement of weapons. 

It is quite true that Japan has no such 
genius for industrial output and ma- 
chine operation as is an American com- 
monplace. Yet that is not the whole 
story. There was an inability even to 
imitate America. It now seems aston- 
ishing that, even with a knowledge of 
what American industrialists were do- 
ing, Japan failed to speed up. 

Not only did our new instruments 
catch her by surprise; our old ones did. 
The bulldozer which had operated in 
American streets, in plain view of Japa- 
nese and German “tourists” for years, 
neither of our foes had the wit to trans- 
fer to the battlefield. How much that 


quickly 
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single simple instrument did for us in 
both theaters one cannot estimate in 
terms of either men or guns. 

Those errors may teach Japan some- 
thing, but too late. They are worth our 
own study as evidences of the folly of 
underestimating an enemy, of being 
slow to abandon one plan and exploit 
a better one, of trying to do too much 
with too little, and of failure or delay 
in throwing our whole weight into 
whatever we undertake. 

Japan’s industrial failure contrasts 
with America’s industrial miracle. How 
potent we were can be argued in terms 
of men, of industrial machinery, or of 
lethal weapons. Consider warships alone. 
Observe that in the Pacific war we lost 
7 carriers to Japan’s 15 (several of 
which were much smaller than ours), 
5 escort carriers to Japan’s 4, 7 heavy 
cruisers to Japan’s 14, 3 light cruisers 
to Japan’s 20, 61 destroyers to Japan’s 
100 or more, 52 subs to perhaps roo. 

Save for the light cruisers and the 
battleships (two against nine) there 
was not such disparity in total losses 
as memory would have led us to be- 
lieve. The important difference was that 
when we lost one ship we built two or 
three or more better ones; when Japan 
lost a ship it stayed lost. 


THIS lesson is of prime importance, 
for modern war has shown us how 
large a part of it must be fought on 
the industrial front. Thanks to our sea 
frontiers, and thanks still more to the 
fight which Britain, Russia, and then 
our own heroic “expendables” put up 
while we at home were rallying our 
industrial and combat resources, we had 
time to create our new military ma- 
chine, produce weapons, train our men 
in their use, and deploy them for vic- 
tory. 

But had our foes been less skillfully 
blocked, had they been more farseeing, 
had they been equipped at the begin- 
ning with weapons they and we had 
at the end of the war, there would not 
have been that opportunity for arming 
ourselves. The war would certainly 
have moved over to our soil. 

The lesson which this should teach, 
then, is the need of an industrial organ- 
ization capable of far swifter expansion 
than was ours of 1941 and a military 
establishment capable of emergency de- 
fense, marked by existing long-range 
offensive power of sufficient size, and 
by potential field resources of far greater 
size, in the form of a trained armed 


reserve. The weapons must be available, 
and the men must be disciplined for 
using them, and command in handling 
them. 

But the weapons must be suited to 
the war in which they will be used, and 
the only way ef having such weapons, 
even in the stage of design, is through 
the maintenance of research and de- 
velopment resources. This is partly in- 
dustry’s responsibility but basically that 
of the armed forces. Upon the latter lies 
the whole responsibility for planning 
and guidance, not merely in times of 
war but in days of peace. 

Now, every bit of that could have 
been said twenty-five years ago. Much 
the same thing was said by General 
Pershing; it had been said a century 
and a half ago by General Washington, 
In neither case did an easygoing, peace- 
minded America pay the slightest atten- 
tion. No military establishment was 
maintained and no mechanism for 
quick expansion created. 

The dreadful fact is that at this mo- 
ment America, if left to its own wishes, 
again will scrap the magnificent ground- 
sea-air establishment it has built up 
at such stupendous cost these past five 
years. The evidence of it is apparent 
wherever one looks, and most of all in 
Washington where the leadership, if 
any, must be provided. 

America’s predisposition toward dis- 
armament springs partly from apathy 
and complacent confidence that we are 
living in the best of all possible worlds, 
and largely from reluctance to “waste” 
money. We cling as a people to the 
ancient Bryanesque conviction that the 
Nation will “spring to arms” at need, 
and all the experience of 1917-1918 and 
1941-1945 apparently fails to set that 
ruinous delusion aright. 

Our people still seem unable to grasp 
the fact so dramatically 
stated by General Mar- 
shall—that had it not 
been for the gallantry 
and sacrifice of the Brit- 
ish and Russian peoples 
during a whole year and 
a half of our frantic 
scrambling to arms, the war would 
have been on our own soil. 

The first of all lessons then, from Pa- 
cific and European wars alike, would 
seem to be the need of preparedness, in 
men, matériel, and high direction. The 
hearings before the Senate Military Af- 
fairs Committee, looking toward unifi- 
cation of the services, have produced 
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evidence that this preparedness must 
now be, more truly than ever before, 
of an over-all character with maximum 
attention to the air arm. A sound navy 
and a good army are not enough. They 
must be knitted together, and the air 
arms which once were adjuncts of both, 
and in the past war were actually domi- 
nant from time to time, now must be 
recognized as fully codrdinate always. 

The end product of our future train- 
ing, in the judgment of a particularly 
alert military man, is not soldiers on 
the ground and sailors on the water and 
fliers in the air, but a composite sea-air- 
ground force capable of moving swiftly 
in one element or two jointly, or all 
three simultaneously and with perfect 
teamwork. 

We do not know how largely con- 
trolling the air element will be a few 
years hence when new propulsion forms, 
new explosives, and new controls will 
certainly have achieved successes now 
unpredictable. But good sense assures 
us that hereafter the air component 
cannot conceivably be less important 
than the others and often will be far 
more important than either ground or 
sea forces. 

Even so, the greatest effectiveness will 
be in the proper use of all three, with 
emphasis where the need directs. This 
is the reasoning back of the plan for 
unification of all armed forces in a 
single department, and it must be said 
that the advocates of unification make 
an impressive case. 


THE need for integration is pointed 
by our experience in the Pacific, even 
more than by that in Europe, for the 
battle against Japan was a masterful 
demonstration of codrdination in, the 
field, once coérdination was attained. 
It was codrdination rather than unity, 
perforce. Now that it is over it is possi- 
ble to see how much better unity would 
have been at the outset, before Pearl 
Harbor, how much cheaper, how much 
faster. Codrdination came about because 
the need for it was inescapable, and 
great praise must go to those chiefs of 
the services who provided it, by hand 
and heart alike. 

We did better than our foe in that, as 
in other respects—once we were fully 
embarked in the war. Most of our cam- 
paigns were models of unified fighting 
and of the fullest possible use of avail- 
able resources in each theater, even when 
those resources were pitifully thin as 
they were at the outset. This was the 
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more striking because it is a quality 
which the Japanese did not exhibit con- 
sistently. 

Our enemies did not have the ulti- 
mate strength to carry out their pur- 
pose, to be sure, but they did not fully 
use the strength which they had. Had 
they flung their full strength against us 
at Guadalcanal, they could have broken 
our thin hold on that essential island. 
At Leyte, had the enemy fleet been sent 
through, regardless of losses—had the 
“suicide” principle of the aviators been 
employed by the surface commanders— 
that great American vic- 
tory might have been PCs 
turned into disaster. ae 
Had the enemy used his 
submarines aggressively, 
particularly in the early 
days, our convoys would 
never have gone through 
so well. 

What did our surface commanders 
learn? Notably, and somewhat late, that 
in modern war there is no opportunity 
for fleet engagements. Before the war a 
great deal of time was spent by our 
naval command in elaborate fleet ma- 
neuvers in conventional battle-line tac- 
tics. A good many doubted the wisdom 
of these maneuvers, feeling that the day 
for such things was over and urging 
rather the creation and tactical use of 
air task forces built about the carrier 
rather than the battleship. The ocular 
proof of these air-minded officers’ wis- 
dom was off Malaya, when the swift 
sinking of the Reputse and the Prince 
or Watts showed how unlikely are ves- 
sels, without air support, to get close 
enough to the foe to fight effectively. 

The battleship’s end was not brought 
about then, nor has it been brought 
about yet. Our big new battleships, de- 
signed to cope with an all-endowed ene- 
my, did useful work and will continue 
to do so for some time to come, cer- 
tainly as long as any other nation re- 
tains ships of this class. But it cannot 
be doubted that offensive sea power to- 
day is not built around the battleship 
but around the carrier whose missiles 
carry not thirty miles but a thousand. 

Much has been said of the effect the 
atomic bomb will have on navies. Much 
more can be said, and with greater 
weight, when we have increased knowl- 
edge of exactly what today’s atomic 
bomb will do to shipping of various 
categories. Exploded above the water, 
the new bomb presumably will have on 
objects within a mile the same effect 











which it had when exploded over the 
land surface of Hiroshima. 

But what will happen to shipping 
within a mile of a bomb of this type 
when exploded underwater where the 
transmission of shock action is much 
swifter and much more violent than 
through air? Presumably we will know 
soon—perhaps before this is printed, 

Certainly the further development of 
atomic explosive power and its possible 
employment in missiles subject to re. 
mote control, will have on warfare a; 
a whole effects which cannot be pre- 
dicted. That even these new terrors of 
war will make either armies or navies 
useless, however, no old soldier thinks 
possible. General Marshall, in his most 
persuasive report to the Secretary of 
War, held that more army training, 
rather than less, should be the result; 
and one of the wisest of our admirals 
noted immediately that the surer we 
are of missiles striking the interior of 
the country and of air-borne troops fol- 
lowing them, the greater is our need of 
trained civilians. 

“The greatest value of universal train- 
ing, which is simply discipline,” re. 
marked the admiral, “would be in the 
inculcation of habit. A mere handful of 
enemy air-borne troops dropped into 
an area populated by wholly untrained 
civilians-could quickly create complete 
panic and wreck communications, which 
would be its purpose. If that population 
included a fair number of trained men, 
of whatever age, there could be a quickly 
and effectively organized local resist- 
ance. I sometimes think that we need 
universal military training chiefly as a 
means of getting universal civilian train- 
ing, which may be most valuable some 
day.” 


AT is unfortunate that the uncertainty 
which the atomic bomb caused in many 
minds should be added to our other un- 
certainties. One unhappy result is the 
encouragement to do nothing, lest the 
laboratories of a few years hence make 
many of our present weapons obsolete. 

The tactical lessons of the Pacific cam- 
paigns are many. The large lesson is our 
need of a balanced power—capable of 
rapid expansion—in land, sea, and aif 
forces; competent military intelligence: 
an integration of our foreign policy with 
a means of making it respected; and 
the continuance of a national industry 
readier than in 1941 for the stupendous 
and ever-increasing task which modern 
war imposes upon industry. 
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The VT Fuze 


An Outstanding Ameriean Secret Weapon 


Col. Harold 8S. Morton 


HE radio-proximity tuze, generally 

referred to as the VT (variable- 
time) fuze during its development and 
combat use, is the perfect example of a 
“secret weapon” kept so for more than 
4 years of development and production, 
and 2'4 years of combat use, on an ulti- 
mately world-wide basis. 

There have been many other well- 
kept secrets to be sure: the Normandy 
invasion and the atomic bomb were 
both well concealed from the enemy 
until the date chosen for disclosure. But 
the essential nature of the VT fuze was 
never discovered by either of our Axis 
enemies during the months of combat. 


Colonel Morton has been associated with the 
VT fuze development program since 1941. In 
1944 he was appointed a charter member of 
the VT Subcommittee of the Joint Logistics 
Committee of the Joint Chiefs of Staff to ad- 
vise on production and supply matters. He was 
later made technical assistant to the chief of 
the Ordnance Ammunition Division to expe- 
dite a top-priority production program on VT 
fuzes for 81-mm. trench mortar ammunition. 
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World War I produced two classical 
examples of failure to capitalize new 
developments into truly decisive “secret 
weapons.” The initial use of poison gas 
by the Germans and of tanks by the 
British were both moves which caught 
the enemy by surprise. But in neither 
case did the user have a supply sufh- 
cient to sustain continued operation nor 
was he prepared to exploit the advan- 
tages gained by his surprise attack. 

No such mistakes were made in the 
VT fuze program. Ample quantities 
were available before use was permitted, 
and in no less than four cases were VT 
fuzes committed to meet urgent and 
specific needs. In still other cases VT 
fuzes for special purposes were prepared 
and waiting as uncommitted strategic 
reserves, ready to be used if needed. 


THE proximity or VT fuze is essen- 
tially a perfect time fuze requiring no 
presetting. Instead it is influenced dur- 
ing its approach to any potential target 


by the target itself in such a way as to 
detonate the projectile in approximately 
the optimum position on its line of flight. 

The VT fuze is not a homing device 
to guide the missile to its target, but it 
does guarantee almost perfect timing on 
the trajectory at the most favorable posi- 
tion relative to the target. In the case of 
antiaircraft fire, this position is a little 
before the point at which the trajectory 
would pass the target, in order that the 
target shall lie in the densest portion of 
the fragment pattern. 

The following VT fuzes are shown 
at the left: 1. Fuze for Army antiair- 
craft (except 120-mm.) and field-artil- 
lery projectiles and the spinner rocket; 
2. Fuze for Army 120-mm, antiaircraft 
shells; 3. Navy 5-inch, 38 caliber anti- 
aircraft shell fuze; 4. Fuze for the 81- 
mm. mortar shell (not operationally 
used): 5. Bomb and rocket fuze (not 
operationally used); 6. Bomb and rocket 
fuze; 7. Komb nose fuze. 

United States scientists on the Na- 
tional Defense Research Committee un- 
dertock, 
the study of antiaircraft proximity fuzes 
as early as 1940. Soon after this, a free 


with service encouragement, 


exchange of scientific information was 
arranged between this group and their 
British colleagues who had also been 
exploring the problem for some time. 
Full technical liaison was maintained 
with the British from this time on. 
When it later became apparent that it 
would be difficult if not impossible for 
Britain to produce VT fuzes at home 
in adequate quantities, arrangements 
were made to supply the British Royal 
Navy and the British Army with VT 
fuzes from United States production. 





Cross section of the VT fuze. 











First U.S. radio bomb fuze (right) and 
8l-mm. trench mortar VT fuze (left) com- 
pared with an ordinary radio receiving tube. 


In 1941, due to the fundamental dif- 
ferences in the two types of fuzes under 
development, the proximity-fuze group 
in the National Defense Research Com- 
mittee was divided into two sections, 
one of which (operating first at the De- 
partment of Terrestrial Magnetism of 
the Carnegie Institution of Washington 
and later at the Johns Hopkins Labora- 
tory of Applied Physics at Silver Spring, 
Md.) carried out work on fuzes for artil- 
lery shells fired from rifled guns, and 
the other (at the National Bureau of 
Standards in Washington) carried out 
work on fuzes for unrotated projectiles 
such as bombs, fin-stabilized rockets, 
and mortar shells. The Ordnance De- 
partment established liaison with both 
groups long before Pearl Harbor. 

The Army Ordnance Department and 
the Navy Bureau of Ordnance decided 
from the beginning that the proximity- 
fuze program was far too vast and im- 
portant to permit duplication of devel- 
opments or competition for production 
facilities and electronic components. An 
agreement, therefore, was made between 
Army and Navy Ordnance whereby the 
Army would sponsor development of 
fuzes for unrotated projectiles and as- 
sume responsibility for production to 
supply the requirements of both serv- 
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ices, while the Navy agreed to sponsor 
the artillery shell fuze development and 
likewise assume responsibility for pro- 
duction of the shell fuzes necessary to 
supply the requirements of both services. 
The first experiments on proximity 
fuzes in 1940 and early 1941 were on 
a now-obsolete type of bomb fuze which 
was tested on 500-pound bombs in air- 
to-air bombing operations against a 
radio-controlled target plane. These tests 
demonstrated the possibility of success- 
ful proximity fuzes; but work was later 
directed toward other more suitable 
methods of operation. The earliest work 
on shell fuzes was directed toward pro- 
ducing a radio-type fuze for the Navy 
5-inch 38 caliber antiaircraft gun. 
Immediately after Pearl Harbor the 
urgent need for better antiaircraft pro- 
tection for the fleet was so evident that 
the completion of this development was 
accorded highest priority in the shell- 
fuze program by common consent. Dur- 
ing the early months of the war our 
ships were not safe anywhere within 
range of enemy land-based air power or 
even within reach of hostile carriers. 
The first commitment of the VT fuze 
to meet this most vital need was in Jan- 
uary 1943 when the first 5-inch shell 
fuzes went into service with the fleet in 
the Pacific. From that time on, the tide 
began to turn. So effective did antiair- 
craft fire eventually become, with more 
guns and better fire control augmenting 
the effectiveness of VT fuzes, that task 
forces no longer stayed aloof from hos- 
tile shores but began to pursue enemy 
air power to its very source on its home 
air bases. 
During all this time, security was 
strictly maintained by firing VT fuzes 
only against hostile aircraft at sea and 








beyond gun range of hostile shores 
Thus, for 2 years, during which other 
fuzes destined to play important roles 
in later operations were developed, the 
secret of the VT fuze remained un. 
known to the enemy during all the ter. 
rific losses inflicted upon him by nayal 
antiaircraft fire. 


MIEANWHILE the National Defense 
Research Committee at the Bureau of 
Standards under Army Ordnance guid. 
ance was developing antiaircraft rocket 
fuzes for use from ground launchers 
or from airplanes and was continuing 
work on bomb fuzes suitable for air-to 
air bombing. The first operable VT 
fuzes produced for Army Ordnance 
were designed for use on the British 
3-inch UP type of ground-launched 
antiaircraft rocket; but since VT-fuzed 
artillery shells offered much more 
promise, this item was discontinued, 

The Ordnance Department then con- 
centrated on VT fuzes for 4.5-inch 
rockets capable of being fired from 
fighter airplanes against hostile bomb- 
ing formations, a usage for which there 
was great tactical need at that time, 
both in Britain and in our few remain- 
ing footholds in the Pacific. 

Aided by the Army Signal Corps 
which procured for Ordnance the elec- 
tronic assemblies comprising the major 
portion of the VT fuzes, the Ordnance 
Department directed the development 
and procurement of rocket fuzes in- 
tended to furnish a more potent weapon 
to destroy the German bombers raiding 
London and other British cities. It did 
not seem possible at that time that a 
few hundred RAF fighters could break 
up the Luftwaffe’s murderous attacks, 
but that is what finally happened. 





The sensitivity pattern of a VT-fuzed aircraft rocket is shown at the left and the burst 


pattern of the fragments is shown blanketing the target in the picture at the right. 
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So the VT development which was 
so urgently needed a few months earlier 
turned out to be a strategic reserve 
which we were not justified in using 
under the new conditions that existed 
when the allies and not the Axis were 
doing most of the strategic bombing. 
This was a decision which safeguarded 
the secrecy of the VT fuzes for more 
important later needs. 

Although first priority in shell fuzes 
was accorded to the Navy, the Army’s 
military characteristics for the go-mm. 
antiaircraft gun and for the proposed 
120-mm. gun were established in 1941, 
and work on the development of an 
Army fuze was under way before Pear! 
Harbor. Greater technical difficulties 
faced the Army development due to the 
smaller size of the shell and smaller 
diameter of the fuze cavity. 

The rather bulky Navy fuze which 
first achieved success in the 5-inch gun 
was too large in diameter to fit into an 
Army shell and was so long as nearly to 
equal the bulk of the entire TNT charge 
in a go-mm. projectile. It was, there- 
fore, necessary to make further refine- 
ments of design and to produce new 

components, including a self-destruction 

switch and an entirely new type of bat- 
tery, before a practical Army fuze was 
technically possible. 

Even as late as the fall of 1942, when 
Ordnance allocated funds for procure- 
ment of a million Army shell fuzes, the 
final design of the Army fuze had not 
been developed, although there was con- 
clusive evidence that it was within reach. 
Had the Ordnance Department lacked 
the courage to back its faith in the VT 
fuze at that time, the Army fuze would 
never have been completed in time to 
play the important part it did during 
the last year of the war. 


IT was during the testing of experi- 
mental go-mm. antiaircraft fuzes at 
Aberdeen Proving Ground in the spring 
of 1943 that Army Ground Forces and 
Ordnance personnel became thoroughly 
convinced that VT fuzes could play an 
even more important réle for the Army 
in field-artillery shells than they could 
in antiaircraft shells, notwithstanding 
the fact that both theoretical calculations 
and test data indicated that the antiair- 
craft VT fuzes were likely to be three 
to four times better than time fuzes. 
Instead of being limited to accurately 
observed fire at less than 25 seconds of 
flight, VT fuzes could give perfect burst 
heights above ground at 60, 80, or 100 
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Radio-proximity fuzes are shown above on the following (top to bottom) : 5-inch rocket, 
100-pound general-purpose bomb, 260-pound fragmentation bomb, 8l-mm. mortar pro- 
jectile. The latter, the smallest of the line of VT fuzes, was not used operationally. 


seconds flight time from the gun, either 
with or without observation of the target. 

It is hardly necessary to point out 
how much more effective air bursts are 
against laterally protected targets. Care- 
fully conducted tests on the effect field 
at Fort Bragg indicated that VT fuzes 
would be three to five times as effective 
against entrenched targets as any fuzes 
heretofore available and led the Chief 
of Ground Forces to characterize their 
use in a field-artillery rdle as “the most 
important development in artillery am- 
munition since the introduction of high- 
explosive projectiles.” 

The bomb fuze was likewise consid- 
ered not only as an air-to-air fuze but 
as a means of providing accurately ad- 
justed burst heights above ground tar- 
gets for general-purpose and fragmen- 
tation bombs. 

It should be noted that the produc- 
tion of VT fuzes drew its primary com- 
ponents from the electronic industry, 
previously engaged principally in pro- 
ducing radio communication equipment 
and radar of various sorts—all more or 
less permanent in character. The VT 
fuze program was the first to use these 
components in astronomical numbers 
to produce expendable items of ammu- 
nition in ever-increasing numbers. 

The major production crisis of the VT 
fuze program occurred during the last 
half of 1943 when realization of the 
tremendous value of VT field-artillery 


fuzes in howitzers of all calibers from 
75-mm. to 240-mm. and in general-pur- 
pose and fragmentation bombs for use 
against ground targets. This led to up- 
ward revision of ultimate production 
objectives to something like ten times 
the original estimates made when only 
the antiaircraft use was envisaged. 

In spite of these seemingly impossible 
demands the Army and Navy procure- 
ment agencies, with the fine codperation 
of American industry and the tireless 
guidance of the scientific groups whose 
work on initial development and qual- 
ity control was so essential to the suc- 
cess of the enterprise, achieved miracles 
of production in 1943 and 1944 while 
still preserving unbelievably effective 
secrecy throughout the entire operation 
in scores of facilities scattered over many 
states. 


ALMOST as soon as Army-type anti- 
aircraft shell fuzes were ready, an urgent 
need for their use appeared. The Ger- 
man plans to use flying bombs against 
London were known to the allies more 
than six months before the first of the 
V-1 missiles were launched against Eng- 
land in June of 1944. To meet this 
threat, Army Ordnance, the Navy Bu- 
reau of Ordnance, and the scientists of 
the Johns Hopkins Laboratory of Ap- 
plied Physics, working with the Cross- 
bow Committee, tested VT fuzes against 
a replica of the V-1 and produced and 
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delivered to Britain fuzes for both 
United States go-mm. and British 3.7- 
inch antiaircraft guns. United States and 
British forces joined in setting up de- 
fense batteries equipped with the best of 
detection and fire-control equipment. 

Thus was our secret weapon pitted 
against Germany’s secret V-1, which 
was really no secret at all because we 
knew about it and were prepared to 
meet it. The success of VT fuzes in de- 
stroying ever-increasing 
percentages of flying 
bombs during the sum- 
mer and fall of 1944 is 
one of their most highly 
publicized achievements. 

Toward the end of 
summer they were 
regularly accounting for eighty to 
eighty-five per cent of the total targets 
engaged, and were credited by the Brit- 
ish with being between four and five 
times as effective as time fuzes for the 
purpose. 

Having committed the VT fuzes to 
use on land in the flying-bomb cam- 
paign, the Joint Chiefs of Staff author- 
ized their use, if needed, on totally con- 
trolled land areas on the shores of Nor- 
mandy for protection of the artificial 
harbors which were vital to the success 
of the invasion. VT fuzes were landed 
on the beaches and made ready for use, 
but because the Germans never made 
any serious air threats against the arti- 
ficial! harbors they were retained there 
as uncommitted reserves of matériel, 
and the secret was still kept from the 





enemy. 

By this time the stocks of VT fuzes of 
all kinds were becoming large enough 
to warrant general world-wide release 
at any strategically opportune moment. 
With due consideration to all factors in- 
volved, the Joint and Combined Chiefs 
of Staff in late October 1944 removed 
the restrictions theretofore limiting the 
general use of VT fuzes, thus opening 
the way for unrestricted use of all types 
of VT fuzes at the discretion of theater 
commanders. 

In Europe, SHAEF authorized thea- 
ter-wide usage on December 18th, just 
two days after Von Rundstedt brought 
his forces out of their concrete and steel 
defenses in the historic Ardennes offen- 
sive. Never was a secret weapon more 
opportunely introduced, and never was 
the help of something new and better 
more desperately needed. 

In repulsing repeated attacks, in coun- 
terbattery operations, and in interdic- 
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tion by night and by day, one VT fuze 
was doing the work of three or four 
ordinary fuzes in the uses for which 
these devices are uniquely fitted, thus 
augmenting the firepower of a none- 
too-plentiful supply of artillery ammu- 
nition. 

This third and greatest commitment 
of VT fuzes to meet an immediate and 
pressing need was the greatest secret of 
all, so well kept that the intelligence 
report of the First Army after a full 
month of combat use was entitled, 
“They Never Knew What Hit Them.” 

Although almost overlooked on ac- 
count of more spectacular uses else- 
where, the routine use of VT antiair- 
craft fuzes against enemy planes on all 
fronts showed significant improvement 
over time fuzes and inflicted losses 
which did much to discourage the Ger- 
man Air Force from venturing over 
allied positions. Yet this, the intended 
principal usage of VT shell fuzes, was 
so far overshadowed by other uses as to 
be almost forgotten. 


THE fourth spectacular achievement 
of VT fuzes occurred in the defense of 
the vitally important port of Antwerp 
against V-1 flying bombs. The 5oth 
United States Antiaircraft Artillery Bri- 
gade was charged with this duty. Due 
to the densely populated region in which 
the batteries were located, a special study 
was made of the existing VT fuze model 
for go-mm. guns to determine the safe 
limitations of its use over friendly terri- 
tory, and a new fuze model with a 
shorter self-destruction time, more suit- 
able for low-angle firing, was ordered 
from the United States and delivered 
by air. Using both types within their 
prescribed limits, the antiaircraft de- 
fenses succeeded during the final weeks 
of the campaign in destroying ninety- 
two per cent of all flying bombs en- 
gaged on courses toward the port of 
Antwerp. 

The October release date on VT fuzes 
was effective throughout the world on 
all types, including those for bombs and 
rockets. Both the Army Air Forces and 
the Navy employed VT fuzes on 500- 
pound general-purpose and 260-pound 
fragmentation bombs, beginning with 
the neutralization of antiaircraft instal- 
lations on Iwo Jima by Army fliers. Use 
of VT bomb fuzes continued through- 
out subsequent operations including 
strikes against the home islands of Japan. 

Plane-launched rockets with VT fuzes 
were also used against the Japanese, and 








the Navy took advantage of the removal 
of security restrictions by using yT 
fuzes for shore bombardment in prep. 
aration for and support of amphibioy, 
operations. 
| VT antiaircraft shell fuzes were fe. 
eased for use o 
Pacific island hen pry Po 
s er of 
1944, but due to problems of distr}. 
bution and to a dearth of enemy air. 
craft over the authorized points of 
usage, no large-scale employment fe. 
sulted. Later, after the general release. 
field-artillery shells were used in th, 
Philippines and in subsequent land 
operations during the summer of 1945, 

Due to the European successes with 
the field-artillery fuze, strong service 
interest developed in a VT fuze for the 
81-mm. mortar. Although it had to be 
more rugged than the bomb and rocket 
fuzes and more compact than the shel] 
fuzes, in order to furnish mortar fuzes 
to the troops by the end of 1945 a high- 
priority program, telescoping develop. 
ment and initial production, was well 
under way when the war ended. 

To assure proper introduction of VT 
fuzes to the Army, the Ordnance De- 
partment selected and trained more than 
200 officers and men at the VT-fuze lab- 
oratories and proving grounds in the 
year prior to general release. Ordnance 
personnel were present in England with 
our VT fuzes before the flying-bomb 
attacks. Special VT-fuze teams were 
dispatched to every theater to inform 
commanders and staff officers of the 
characteristics of VT fuzes and to brief 
the troops on their proper use. 

So effectively was this program car- 
ried out that it was generally agreed in 
Europe that the Ordnance Department 
had never introduced a new item of 
ammunition to theater-wide use so 
quickly and with such 
uniformly satisfactory 
results. It is an achieve- 
ment of which the De- 
partment can justly be 
proud, 

The author had the 
very great privilege 
and pleasure of visiting every United 
States army in Europe during the 
period of introduction of VT fuzes 
and of observing the enthusiastic re- 
ception given them by commanders and 
troops throughout the theater. 

When the war finally ended in both 
Germany and Japan the VT fuze was 
still a secret weapon, unknown to the 
military chiefs of either of our enemies. 
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Weapons Win Wars 


The Future of Industrial Mobilization Planning 


ee INCE it takes so much trouble 

to make TNT why doesn’t the 

Army just go out and buy it?” This 

was the note that an unselfish and 
patriotic worker put in the suggestion 
box last year at the Volunteer Ordnance 

Works in Chattanooga, Tenn. 

He unconsciously reflected the view 
held by most people before 1940. Only 
a few understood then that the items 
which the Army would soon need 
could not be bought at the corner store, 
Sears Roebuck, or anywhere else. 
Those few knew that these items did 
not exist, and that it would take at 
least eighteen months to build, equip, 
and get new plants into production. 
That is longer than it takes to train 
the troops who are to be supplied with 
the products of the new plants. 

They learned these lessons from ex- 
perience in World War I, which lasted 
about eighteen months. During that 
period, in spite of our industrial capac- 
ity, we did not succeed in getting many 
weapons to our troops in France. Most 
of our weapons were supplied by our 
British and French allies. 

Before World War I no plans had 
been made for industrial mobilization. 
During the war the various services 
competed with one another to get 
supplies, resulting in a scramble and 
confusion that was just being corrected 
when the war ended. It had not been 
any one’s job “to assure adequate pro- 
vision for the mobilization of material 
and industrial organi- 
zation essential to war- 
time needs.” Nor was 
any one, within the 
Army, charged with 
“the procurement of 
all military supplies 
and other business of the War Depart- 
ment pertaining thereto.” 

As a result of this experience, and 
the vision and foresight of former As- 
sistant Secretary of War Benedict Cro- 
well, Section 5a of the National De- 
fense Act of 1920 was enacted by 
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Congress. It gave these responsibilities 
to the Under Secretary of War (then 
the Assistant Secretary of War). 

The Under Secretary’s new job of 
supervising procurement and related 
activities was not an easy one. But his 
task of making adequate provision for 
the Nation’s industrial mobilization 
was even more difficult. In 1931 Gen. 
Dwight D. Eisenhower, then a major 
in the Office of the Assistant Secretary, 
characterized this responsibility as “a 
task without parallel or precedent in 
any peacetime organization.” 

How was this responsibility exe- 
cuted? How were we able to perform 
the production miracle of World War II 
which resulted in furnishing our armies 
and those of our allies with the superb 
and abundant equipment that anni- 
hilated the most ruthless war machine 
that the world had ever seen? 

In November 1918 we had won the 
war to end wars. We settled down to 
enjoy the fruits of victory. The country 
believed—and fervently wanted to be- 
lieve—that war would not come to us 
again. Anyway, not in our time. 

It was not easy to get people to take 
seriously the problem of planning to 
mobilize the Nation’s resources for 
war. No one was bold enough to pre- 
dict a new war that would start in 
our generation, spread throughout the 
world, last nearly six years, and re- 
quire us to raise an Army and Navy 
of 11,000,000 men, supply and equip 
them and our allies at a cost of over 
$186,000,000,000. 

Such talk would have been regarded 
as the raving of a disordered mind. 
Had not all the nations just learned 
the horrors of war from bitter exper- 
ience? Had not science developed gas 
and other deadly weapons which could 
destroy a city overnight? Did not 
every one understand that the next 
war would be so frightful that civiliza- 
tion itself could not survive? A future 
war was too horrible to contemplate. 
It just could not happen. We refused 
to participate in the League of Nations. 
There were more pressing and im- 
portant problems on the home front: 
taxes, inflation, employment, and get- 
ting back to normalcy. 





America cannot rest on 
her laurels and indulge in 
self-congratulation over 
the magnificent record of 
production in World 
War II for, as General 
Arnold said: “The wea- 
pons of today are the 
museum pieces of to- 
morrow.” 











It was in this atmosphere that the 
officers on duty in the Planning Branch 
of the Assistant Secretary’s office and 
in the services undertook the responsi- 
bilities imposed by the National De- 
fense Act of 1920. They studied and 
evaluated the experiences gained in 
World War I. They prepared plans 
for the day that would inevitably come. 

The Army and Navy Munitions 
Board was created in 1922. It provided 
the means for codperative industrial 
action between the two services. By 
statute, it was later charged with the 
duty of stock-piling critical and stra- 
tegic material. In World War II it 
carried out this and other important re- 
sponsibilities. 


BR EALIZING that the success or fail- 
ure of industrial mobilization was de- 
pendent upon the industry of the coun- 
try, steps were taken at an early date 
to secure its codperation. Beginning in 
1923, district procurement offices were 
set up. They provided direct contact 
for working with industry. From 
them facilities were surveyed. The 
Ordnance Department, which played 
a leading réle in this as in so many 
other phases of industrial mobiliza- 
tion, had surveyed over 20,000 facilities 
by 1926. To the extent that appropria- 
tions were made by Congress, educa- 
tional orders were placed to give indus- 
try the know-how for manufacturing 
military items. These district offices 
later became the centers from which 
the huge procurement business of 
World War II was transacted. 

In 1924 the Army Industrial College 
was set up upon the initiative of two 
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outstanding Ordnance officers—Maj. 
Gen. James F. Burns, and Maj. Gen. 
Sidney P. Spalding. Its principal pur- 
pose was to train Army personnel in 
industrial matters and to furnish a 
focal point for discussion of mobiliza- 
tion problems with industry. The best 
proof of the value of this work is the 
all-important part played by its gradu- 
ates. They included not only General 
Eisenhower and Gen. H. H. Arnold, 
but 165 other general officers and 
many others who played important 
parts in the industrial side of the Army 
in World War II. 


THE Industrial Mobilization Plan of 
1939 was another product of this pe- 
riod. It followed and revised earlier 
plans. It was the joint work of the 
Army and the Navy. Maj. Gen. Charles 
T. Harris, Jr., another farsighted Ord- 
nance officer, was a leader in this and 
other important work of this period. 
The plan outlined methods for the 
effective use of industrial resources 
during wartime. It furnished the blue- 
print for the War Department’s pro- 
curement activities in World War II 
and outlined many of the steps ulti- 
mately taken by other agencies. 

Besides participating in these activi- 
ties the Ordnance Department, during 
this period, was tackling the special 
problems which were its responsi- 
bility. These included experimental 
and research work at the arsenals and 
elsewhere; setting up laboratories for 
gages, first at Stanford University, later 
at nine other universities; preparing 
plans for the construction and opera- 
tion of ammunition and _ explosives 
plants, implementing the work of the 
district offices, and numerous other 
activities. 

This, in brief, outlines some of the 
steps taken by the Ordnance Depart- 
ment to lay the groundwork for the 
gigantic production program that was 
to commence in 1940. 

The dark days of June 1940 made 
Congress aware of the grave danger 
that our country was facing. In the 
fiscal year then ending the total appro- 
priations to the War Department had 
been $851,000,000. From June 1940 to 
April 1941 Congress appropriated to 
the War Department nearly $15,000,- 
000,000. This included $3,000,000,000 
for the procurement of Lend-Lease 
military supplies. It enacted legislation 
which had been formulated by the 


Under Secretary’s office to meet war- 
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time needs, including statutes simpli- 
fying contracting procedures and other 
measures to facilitate the procurement 
program. 

The defense program got under way. 
The district offices grew to huge 
proportions. The survey of facilities 
and the plans that had been prepared 
made it possible to get into action at 
once. The Ordnance Department im- 
mediately placed contracts with plants 
whose facilities had been surveyed. 
Within ninety days it placed contracts 
for the $406,000,000 appropriated to it 
in June 1940. In September an addi- 
tional $1,400,000,000 was appropriated. 

By November 1941, eighty-two per 
cent of the deliveries against procure- 
ment requirements had actually been 
completed. And shortly after Pearl 
Harbor the Ordnance Department was 
receiving deliveries at the rate of $450,- 
000,000 a month. This represented 458 
times the amount of monthly deliveries 
that it had received two years before— 
an unprecedented record for any busi- 
ness. 

Smokeless powder, TNT, and other 
explosives plants, shell-loading, bag- 
loading, and chemical plants, sprang 
up at fifty-eight places throughout the 
country at a cost of 
$2,500,000,000. They 
were the direct result 
of years of planning 
based upon the realiza- 
tion of the needs that 
we would face if we 
were forced into war again. They en- 
abled us to supply the Army, the Navy, 
and our allies with powder and ex- 
plosives in unprecedented volume. 
Seemingly insuperable difficulties had 
to be overcome to attain this record 
which Hon. Albert J. Engel of Michi- 
gan has described as “one of the most 
amazing records of accomplishment in 
the history of the world.” 

At the same time the Ordnance De- 
partment was going forward with a 
less well known, but equally fore- 
sighted program—the manufacture of 
gages. Mass production requires inter- 
changeability of parts. An accuracy un- 
known in the industrial world is es- 
sential for the production of war ma- 
terials. Gages are the means of attain- 
ing this accuracy. 

In normal years the total gage busi- 
ness of the country did not exceed 
$4,000,000, nor employ more than 300 
people. Its business grew to $150,000,- 
000 in one year and $500,000,000 for 











the war period. It employed over 
20,000 persons. Gages of all descrip. 
tions and complexity were supplied not 
only to the Army but to the Navy ang 
to our allies, thus making possible the 
mass production needed for munitions 

Nearly a year before Pearl Harbor— 
in December 1940—President Roose. 
velt in his “Arsenal for Democracy” 
speech was able to report that: “Amer. 
ican industrial genius, unmatched 
throughout the world in the solution 
of production problems, has been called 
upon to bring its resources and js 
talents into action. Manufacturers of 
watches and farm implements, lino. 
types, cash registers and automobiles, 
sewing machines and lawn mowers 
and locomotives are now making fuzes, 
bomb packing crates, telescope mounts, 
shells, pistols, and tanks.” 

Final victory was won by the hero- 
ism and devotion to duty of the troops 
which used these weapons and sup. 
plies. Any praise that can be given te 
them will be an understatement of 
their accomplishments and __inade- 
quately express the debt that this coun- 
try owes to them. But the contribution 
of production was a great one. It 
should not be minimized by retrospec- 
tive criticism of mistakes. 

Nevertheless, the fact remains that 
without the intelligent and able plan- 
ning of the years that preceded the 
war we would have paid a far greater 
price for victory in the lives of our 
fighting men. Time, the most precious 
asset, was gained in 1940 and 10941 
because plans were ready. This lost 
time never could have been regained. 
It is frightening to contemplate what 
would have been the situation if we 
had not been able to codrdinate War 
Department activities and make pro- 
vision for the mobilization of the ma- 
terial essential to wartime needs. 


THE years ahead present new and 
more difficult problems. The revolu- 
tionary effect of scientific research 
upon future war cannot be overesti- 
mated. Atomic energy, controlled mis- 
siles, radar, jet propulsion, and other 
discoveries must, of necessity, change 
our orthodox opinions. It is too soon 
for even the most wise to predict the 
full effect of these changes. They are 
rash indeed who glibly state that there 
is no longer a need for an Army or 
Navy or industrial preparedness. Fol- 
lowing such prophets would be court- 
ing national suicide. 
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“Little David’’—New 36-ineh Mortar 
















The 36-inch mortar’s base assembly is hauled into a pit as The tube assembly is now driven over the base on steel 
0- the first step in erecting the Army’s huge new weapon. runways and is lowered into position by hydraulic jacks. 
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A ramp is built up to the 36-inch mortar’s boxlike base The 3,650-pound mortar bomb is loaded into the rifled barrel 
assembly by the crane which also dug the emplacement. with a davit loader. The tube is then elevated as shown below. 
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Earth is filled in around the base, and it is now ready for With the tube in firing position, “Little David” is now ready 
the installation of the 80,000-pound mortar tube assembly. to hurl its deadly explosive charge to a range of 6 miles. 
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Ammo Joe at Anzio 


Ordnancemen Met the Challenge of the Bloody Keachhead 


NZIO was a proving ground for 
ordnance. New types of weapons 
were committed to action. Field modifi- 
cations were made on standard types of 
ammunition. There was an urgent need 
for certain new types of shells which 
were devised and manufactured by 
Fifth Army ammunition men and were 
successful enough to become standard 
items. 

Anzio set precedents. Never before 
in modern warfare had an individual 
army fought on two fronts while having 
the tremendous task of keeping one of 
the fronts supplied by sea. Never before 
had so many men and so much ma- 
tériel been concentrated in so small an 
area. The size of the beachhead made 
it imperative for us to discard the 
basic principles of ammunition storage. 
Each advance. supply point was under 
direct enemy artillery fire. As a conse- 
quence, thousands of tons of ammuni- 
tion were stored underground and in 
bunkers. New problems arose daily and 
were successfully solved on a day-by-day 
basis. 

When the final plans were made to 
launch an attack upon the enemy’s rear 


by sea, it was revealed that Fifth Army ~ 


Ordnance was to play an important part 
in the initial phases and subsequent 
landings. Ordnance troops were se- 
lected, alerted, and, upon completion of 
preparations, the invasion fleet left allied 
ports for the beaches of Anzio. 

D-day for the amphibious operation 
at Anzio and Nettuno was January 22, 
1944; H-hour was 2 a.M. The first am- 
munition company to land on the 
beachhead was the 66th, then attached 
to the 504th Engineer Shore Regiment. 
Their landing took place on X-ray 
Beach at H plus 50. But the depot 
site selected prior to the invasion proved 
to be a swamp area. It was abandoned 
for a new site on higher ground, one 
mile north of Nettuno, which was in 
operation by 3 P.M. 

Probably the most critical prob- 
lem for Ordnance at Anzio was the 
field storage of ammunition. Due to the 
tactical situation and the absence of 
suitable space, approximately 40,000 
tons of ammunition were stored under 
immediate enemy observation and con- 
tinuously exposed to enemy bombings 
and artillery fire. Within a few days 
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after the beachhead invasion it was 
clearly evident that a new system would 
have to be devised and developed 
quickly for the protection of ammuni- 
tion. In this it was necessary to meet 
four requirements—the limitation of 
fires to one stack, new methods of com- 
bating fires, speed in the construction of 
new storage facilities, and speed and 
safety in fire fighting. 

The solution finally developed at 
Anzio to meet these requirements 
proved to be a simple series of L-shaped 
bunkers or revetments laid out in a 
geometrical pattern. Construction was 
very easily accomplished with the stand- 
ard bulldozer. It was found that 8 bull- 
dozers could build 100 bunkers a day 





Type Average No. Total Rds. 

Weapon in Action  Expended 
155-mm. gun 36 180,486 
8-inch how 12 30,789 
3-inch gun 166 229,928 
go-mm. gun 42 188,620 
75-mm., gun 254 347,622 
105-mm. how. 

eer 200 1,633,402 
60-mm. mortar 336 433,667 











Typical ammunition expenditures at Anzio. 


to hold 3,000 tons, at’ 30 tons a 
bunker. The original plan called for 10 
bunkers a section, with 30 yards be- 
tween each bunker and 200 yards be- 
tween each section. Experience at An- 
zio proved that the 200-yard interval 
between sections was not necessary as 
no fire ever spread from one bunker 
to another. 

Presenting a constant threat to the 
efficient supply of ammunition and the 
safety of depot personnel at Anzio was 
the incessant bombing and artillery 
harassment of ammunition depots by 
the enemy forces. Fires occurred so fre- 
quently and losses mounted to such an 
alarming figure that a completely new 
fire-fighting system had to be inaugu- 
rated in all ammunition companies. 

The first ammunition fire on the 
beachhead occurred on February 7, 
1944. For 121 days thcreafter there was 
a total of 65 fires in various dumps. 
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Extracts from official re. 
ports of the Fifth Army 
Ordnance Service show 
how heroism and inge. 
nuity overcame almost 
insurmountable obstacles, 











This is approximately one fire every 
two days. A total of 3,807.9 tons of 
ammunition was lost—an average of 
58.6 tons per fire or 31.5 tons a day, 

As the storage system at Anzio de 
veloped, the method of dealing with 
ammunition fires also progressed. The 
first few fires were fought with hand 
shovels. The first acquisitions of fire. 
fighting equipment included several 4o- 
gallon, 2-wheel foamite tanks. The 
next equipment added was engi- 
neer crash or fire trucks, operated by 
trained personnel, which had the ad- 
vantage of greater capacity and a longer 
stream of water. Another addition was 
an M4 tank equipped with a “dozer” 
blade. Tankdozers became a “must” for 
all advance supply points. 


DUE to the shellings, bombings, and 
many fires, plus the inevitable rough 
handling of ammunition at Anzio and 
the fact that some specially desired 
ammunition was required quickly, con- 
siderable renovation work was accom- 
plished at advance supply points. Many 
broken boxes and containers and large 
quantities of slightly damaged ammuni- 
tion that could be retonditioned or 
used in part were quickly and eff- 
ciently renovated. 

During the Anzio campaign (Jan- 
uary 22 to May 31, 1944) Ordnance 
kept a complete record of ammunition 
expenditures. A few typical examples 
are shown in the accompanying table. 
Fifth Army forces on Anzio also ex- 
pended 314,275 hand grenades, 71,390 
2.36-inch rockets, 3,306,250 rounds of 
caliber .30 ammunition, 536,285 rounds 
of caliber .50 ammunition, and 5, 
906,820 rounds of caliber .45. 

Ammunition personnel on the beach- 
head, many times under as much shell- 
fire as front-line troops, received forty- 
six Purple Heart medals, three of them 
Oak Leaf Clusters to the Purple Heart. 
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UR American way of life is the 
0 ever-developing product of the 
effort and sacrifice of many generations, 
spanning many countries and centuries, 
to achieve personal, political, and religi- 

ous freedom; to build a civilization in 

which opportunity, security, and a high 
sandard of living shall be available to 
ql] under the ethical principles of Christ. 

We were all too slow in waking up 
to the threats against these ideals which 
sathered, like storm clouds, in the 
1930'S around the Fascists, the :.... 
and the war lords of Japan. After the 
sorm broke, it was only the most 
cooperative determination to preserve 
these ideals which saved the world from 
domination by ambitious powers bent 
on an exploitation and self-aggrandize- 
ment which would have plunged the 
world back into the Dark Ages. 

In this codperative, all-out effort, our 
educational institutions played a notable 
role. Whereas the Army and Navy con- 
stitute our first line of national defense, 
[ venture the statement that our educa- 
tional institutions rank with our manu- 
facturing industry and transportation 
system as the principal supporting lines 
of military power in time of war and 
of reserve strength in time of peace. 

In peace, they educate men for every 
aspect of our national economy in 
which higher education is important. 
In war, they are ready-made centers for 
housing and training officer and spe- 
cialized personnel; their faculties are 
the most readily available source of 
experts for the numerous 
emergency boards, com- 
mittees, and expanded 
technical services; their 
staffs 
become productive cen- 
ters for research and de- 
velopment on new instrumentalities of 
offensive and defensive warfare. 

The most widely used and effective 
new weapon of this war was radar, 


laboratories and 





which received its principal war de- 
velopment, especially in its microwave 








Dr. Compton is president of the Massa- 
chusetts Institute of Technology, Cambridge, 
Mass. This article is based on a report made by 
Dr. Compton to the M.I.T. Corporation at its 
annual meeting in October 1945. 
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Our Universities at War 
They Played a Major Role in Military Developments 


Dr. Karl T. Compton 


version, at the Massachusetts Institute 
of Technology. The center of develop- 
ment of the devices and methods for 
rendering the enemies’ radar ineffective 
or its indications misleading was Har- 
vard University; the principal center of 
development of the important series of 
rocket weapons was the California In- 
stitute of Technology. 

Work on the most important anti- 
submarine warfare devices was codrdi- 
nated and organized through contracts 
with Columbia University; and scien- 
tists from the University of Chicago, 
the University of California, Columbia 
University, and other institutions of the 
United States and Great Britain devel- 
oped the atomic bombs which so dra- 
matically delivered the final blow to end 
the war. 

This is not to detract from the mag- 
nificent work done by the manufactur- 
ing companies and their research and 
design staffs or from the generally 
excellent codperation of the technical 
branches of the armed services. Their 
work was necessary to enable these 
weapons to be made in quantity and to 
be used effectively. Very often they 
contributed important new ideas and 
improvements. Their research labora- 
tories made splendid records of accom- 
plishment in many, and often unique, 
fields. 

But I wish here especially to em- 
phasize the important rdle of our uni- 
versity groups in the initial conception, 
reduction to practice, and often initial 
production for military use of many of 
our most effective Al- 
though the public frequently conceives 
of the academic scientists as visionary, 


new devices. 


impractical, and out of touch with the 
facts of life, the record of this war 
demonstrates their vision, sound judg- 
ment, and practical skill to be one of 
our most significant sources of national 
security and strength. 

At the Massachusetts Institute of 
Technology alone, a total of 400 war 
contracts for research and development 
during the past five years aggregated 
$93,031,000, and those for special train- 
ing courses $5,217,500, giving a com- 
bined total for research and training of 
$98,248,500. Let me describe some of 





America’s educational in- 
stitutions rank with in- 
dustry and transportation 
as prime supporters of 
our military power. They 
played a most important 
part in the conception, re- 
duction to practice, and 
often in the initial produc- 
tion of many of our most 
effective new military de- 
vices. Radar, the VT fuze, 
and the atomic bomb 
would have been next to 
impossible without their 
assistance. 











the larger and more spectacular of these 
projects. 


Q@ NE of the most productive and use- 
ful enterprises of the war was the 
Radiation Laboratory, established at 
M.I.T. in the fall of 1940 under a con- 
tract with the Office of Scientific Re- 
search and Development. A distinctly 
codperative enterprise, staffed by scien 
tists and engineers made available from 
institutions all over the country, it em 
barked on a new approach to radar 
development, involving equipment, 
methods, and scientific knowledge that 
were then largely unknown. Out of it 
grew a new art, with applications the 
variety and importance of which wer 
not even dreamed of at the start. 

Its success is a tribute not only to the 
practical creative genius of “academic” 
scientists but also to the wholehearted, 
effective codperation of many indus- 
trial companies and of forward-looking 
officers of the Army and Navy. Ex- 
change of information, and even of 
personnel, was maintained with the 
radar groups of the United Kingdom. 

Recent reports in the press have told 
the popular story of these radar develop- 
ments, but 
specifically to Radiation 
equipment will, I think, be of timely 


a few incidents relating 
Laboratory 


interest. 

The H,X air-borne radar set, origi- 
nally designed in the Radiation Labora- 
tory, was to be built in huge quantities 
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by Western Electric and Philco as stand- 
ard navigating and “bombing through 


overcast” equipment for all heavy 
bombers. But it took time to get as- 
sembly lines running, and the urgency 
was great. 

At the special request of the Army 
Air Forces, the Radiation Laboratory 
(together with its near-by model shop 
operated by the Research Construction 
Company) built twelve H,X sets, with 
spares, and installed them in Flying 
Fortress bombers. Lieut. Gen. James H. 
Doolittle sent to Boston twelve of his 
experienced Pathfinder crews, who flew 
the new equipment around New Eng- 
land until all adjustments were per- 
fected and the crews were thoroughly 
familiar with it. Then they flew the 
planes to England and led all the “in- 
strument” bombing raids of the Eighth 
Air Force over Germany from Novem- 
ber 1, 1943, to March 15, 1944, when 
the commercially manufactured equip- 
ment took over. 

Because in this period of the year 
only four or five days a month are clear 
enough for visual bombing over Ger- 
many, it was this laboratory-built equip- 
ment which kept the Eighth Air Force 


bombers effectively in the air during 


those critical 44% months. 

In 1941, a group from the Radiation 
Laboratory submitted to the Army and 
Navy a new scheme for long-range 
navigation, based on radar principles 
and now known as “Loran.” The Navy 
undertook to sponsor the installation of 
the initial equipment to aid in navigat- 
ing the northern convoy route of the 
Atlantic. 

Here the necessity of zigzagging to 
avoid submarines, the compass varia- 
tions, the necessity for radio silence, and 
the inability to see sun or stars through 
the prevailing fog and clouds intro- 
duced such errors of 
navigation that ships 
often failed to meet 
their escorting aircraft 
by as much as 200 
miles. 

The Loran equip- 
ment, built and largely installed under 
the Radiation Laboratory contract, 
proved most successful. Many trans- 
oceanic air transports, military aircraft, 
and ships now use this navigation 
method—one of the permanently useful 
products of war research. 

In 1942 the German submarine cam- 
paign had created a desperate situation 
for the allies. Despite the gallant con- 





52 


voy program of our Navy, enemy sub- 
marines were sinking our ships at an 
alarming rate. The submarines had 
learned to avoid and counter a British 
type of radar detection device which 
was also in use by us. A more powerful 
and accurate radar device and one much 
more difficult to escape had just been 
developed by the Radiation Laboratory 
and was going into production by 
Western Electric. 

But without waiting for this, the 
Army Air Ferces, backed by Secretary 
of War Stimson, got together a special 
small squadron of the old B-18 airplanes 
and had the Radiation Laboratory in- 
stall its new ASV radar equipment in 
them at the East Boston airport. It also 
installed certain magnetic equipment for 
detecting iron vessels at short range 
which had been developed and built 
under an Office of Scientific Research 
and Development contract with Colum- 
bia University. 

Armed thus with equipment to locate 
submarines at considerable distances on 
the surface and at lesser distances sub- 
merged, and supplied with bombs and 
depth charges, this little Air Forces 
squadron pursued the submarines by 
day and by night all along the coast 
from Halifax to South America, wher- 
ever they were reported. The results 
were immediate and effective, and the 
submarines largely stopped their op- 
erations near our coast. This was the 
turning point of the submarine war. 


THE most powerful radar set on 
which information has been released is 
the huge MEW (Microwave Early 
Warning). This was designed and built 
in the Radiation Laboratory and tested 
in the air-defense network in Florida. 
Simultaneously, five other introductory 
sets were built in the Radiation Labora- 
tory and its Research Construction 
Company’s model shop while commer- 
cial production was getting under way. 
These five sets played a notable réle in 
the latter phases of the war. 

The first was mounted near the 
southwestern tip of England. It imme- 
diately proved its ability to detect the 
approach of enemy aircraft toward any 
region of southern England. Only a few 
days after it was installed, it discovered 
a formation of American heavy bomb- 
ers which had lost their way and, low 
in gas, were headed westward out over 
the Atlantic about 250 miles away. It 
guided the planes back to England, 
saving not only many lives but also a 








value in planes and equipment fa, a. 
ceeding the total cost of the entire 
MEW program. 

Then the set was used to direct our 
fighter escorts as, in successive waves 
they took over the protection of our 
great bomber form, 
tions flying to ang 
from Germany, fj. 
nally, after the Noy. 
mandy invasion, each 
American army wa 
7 ____ backed by one of these 
hive MEW sets to guide the close-sup. 
porting tactical aircraft toward their 
targets. 

Still another radar application wholly 
developed in the Radiation Laboratory 
is the Ground Controlled Approach 

ysem for landing aircraft even when 
the field and its approaches are com. 
pletely obscured by fog or darkness 
This differs from all other blind-landing 
systems in that it requires no equip 
ment whatsoever in the plane except 
the ordinary radio communication set, 
It requires only willingness of the pilot 
to follow instructions received through 
his earphones. 

Its operators see on a screen a line 
which indicates the proper approach 
and landing path for the incoming 
plane. They also see on the screen the 
location of any obstacles which must be 
avoided. They see at every instant the 
location of the incoming plane as a 
spot moving, if all is well, right along 
the ideal landing line. They can tell at 
a glance if the ‘plane is to the left or 
the right or above or below this ideal 
line, and by how many feet. They can 
talk to the pilot over the radio com- 
munication system and tell him just 
what to do to keep on the line. 

This equipment has already saved 
planes and pilots who had never heard 
of it until they were caught above an 
airfield with zero ceiling and were 
“talked in” to safety. It enabled count- 
less military missions to be flown which 
otherwise should not have taken the 
risk. T believe that this GCA system 
has an important future, even though 
other systems become standard. 

These are only some of the more 
dramatic episodes in the work of the 
Radiation Laboratory and concern only 
some of the equipment on which infor- 
mation has been officially released to the 
public. Back of these developments 
went an enormous amount of pains- 
taking scientific research, theoretical 
and experimental, often on subjects 
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The Radiation Laboratory at M.I.T. made possible such radar equipment as the SCR-547 above. 


which to the uninitiated would appear 

to have no relation to radar—subjects 

like the quantum theory of molecular 
spectra, or electron optics, or the oscilla- 
tions of coupled systems. 

The organization of the Radiation 
Laboratory makes it clear that, while 
MI.T. can take just pride in its ac- 
complishments, this pride can also be 
shared with many other organizations. 
The Institute took the contract, the re- 
sponsibility for management and per- 
formance, and some very considerable 
financial risks. It furnished a small 
portion of the personnel and selected 
and employed the rest, and it estab- 
lished the working pattern. 

Once established, the technical work 
of the laboratory was ably. guided by 
its director, Dr. Lee A. DuBridge, sup- 
ported by a steering committee com- 
posed of the heads of the various 
departments into which the laboratory 
was divided. The program was subject 
to periodic review and occasional re- 
direction by a committee of the Na- 
tional Defense Research Committee of 
OS.R.D., headed by Dr. Alfred L. 
Loomis. 

This committee, acting much like a 
board of directors, included scientists 
or engineers from M.I.T., the Univer- 
sity of California, Columbia University, 
the University of Rochester, Bell Tele- 
phone Laboratories, General Electric 
Company, Westinghouse Electric Cor- 
poration, Radio Corporation of Amer- 
ica, Sperry Gyroscope Company, Gen- 
eral Radio Company, and the War 
Production Board. 
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Through these men, constructive crit- 
icism and codperation with industrial 
firms was always available. Then the 
programs in their more general aspects, 
and especially the budgets, were checked 
and approved by the N.D.R.C., and 
final authorization was given by Dr. 
Vannevar Bush as director of O.S.R.D. 

At every level in this organization 
close contact was maintained with the 
Army and Navy through their ap- 
pointed liaison officers or through actual 
membership of their officers on com- 
mittees. I mention these organizational 
details to emphasize the widely codp- 
erative character of the Radiation Lab- 
oratory enterprise and hence the widely 
shared credit for its success. 

The armed services judge the success 
of a military weapon only by the effec- 
tiveness of its performance. As to radar, 
that judgment is unanimous. Comment- 
ing on equipment developed at the 
Radiation Laboratory, 
the commanding gen- 
eral of one of our most 
active European air 
forces stated that it 
had increased by sev- 
eralfold the effective- 
ness of his air force. 

Next to radar, the M.I.T. develop- 
ment most extensively used in the war 
was probably the Draper gun sight 
which introduces the proper lead angle 
in firing at moving targets, be they 
tanks or airplanes or ducks. Some 
80,000 are reported to be installed on 
naval vessels for direction of the vessels’ 
light, fast-fring antiaircraft guns, and 





they have turned in fine performance 
records against attacking Jap aircraft, 
especially the suicide planes. 


FOR some years M.I.T. has pioneered 
in the theory of servomechanisms and, 
as far as I know, has been the only 
educational institution to maintain a 
laboratory and educational program in 
this little-known engineering field—a 
field evidently destined to increase 
rapidly in importance as automatic 
controls of machinery multiply. 

The M.I.T. cyclotron was one of the 
few in America to remain in operation. 
Operated on day-and-night shifts, this 
instrument provided radioactive tracer 
materials for a wide variety of war 
projects in metallurgy, medicine, and 
chemical warfare. Most significant was 
the use of such materials in the develop- 
ment of methods for preserving whole 
blood and standardizing the product. 

The high-voltage laboratory at M.I.T. 
designed and built for the Navy five 
superhigh-voltage X-ray outfits for ex- 
amination of castings, and especially of 
munitions. 

A similar service function was ren- 
dered by the group which operates the 
differential analyzers. They have com- 
puted the range tables for the new naval 
guns and ammunition. 

It is in times of stress that strength 
is proved, but God grant that our 
future demonstrations of strength may 
be made with full effect under the 
stress of a strong urge to be useful in 
peace and never again under the dread 
compulsion of war. 
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James D. Maitland, pres. 
ident, Cobusco Steel 
Products Co., Denver, 
Colo. Formerly presi- 
dent, Rocky Mountain 
Post, A.O.A, 






John D. Berg, chairman, 
Dravo Corp., Pittsburgh, 
Pa. President, Pittsburgh 
Post, A.O.A. 


















J. Kirby McDonough, 
president, the Murray 
Co., Dallas, Tex. Charter 
member, Lone Star Post, 


A.O.A, 


Col. A. H. Pugh, A. H. 
Pugh Printing Co., Cin- 
cinnati, Ohio. Director, 
Cincinnati Post, A.O.A. 























Col. W. E. Larned, com- 
manding officer, Pica- 
tinny Arsenal, Dover, 
N. J. Member, Artillery 
Ammunition Division, 
A.O.A, 






K. T. Norris, president, 
Norris Stamping and 
Manufacturing Co., Los 
Anégeles, Calif. Director. 
Los Angeles Post, A.O.A. 



















E. P. Bullard, president, 
the Bullard Co., Bridge- 
port, Conn. Director, 
Hartford- Springfield 
Post, A.O.A, 


L. P. Weiner, Pebble 
Springs Distilling Co.. 
Peoria, Ill. President, 
Central Illinois Post, 
A.O.A, 






















Paul Piggott, president, 
Pacific Car & Foundry 
Co., Renton, Wash. Di- 
rector, Puget Sound Post, 


A.O.A., 


Harry Darby, chairman, 
the Darby Corp., Kansas 
City, Kans. President, 
Midwest Post, A.O.A. 
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These Industry-Ordnanece Leaders 

















J. E. Trainer, vice-pres- 
ident, Firestone Tire & 
Rubber Co., Akron, O. 
Chairman, Artillery Di- 
vision, A.O.A. 











James Knowlson, presi- 
dent and chairman, Stew- 
art-Warner Corp., Chi- 
cago, Ill. Director, Chi- 
cago Post, A.O.A. 


Fred A. Preston, vice- 
president, Poor & Co., 
Chicago, Ill. Director, 
Chicago Post, A.O.A, 





S. E. Skinner, general 
manager, Oldsmobile Di- 
vision, General Motors 
Corp., Detroit. Member, 
Artillery Division Com- 
mittee, A.O.A, 








Earl B. Gilmore, presi- 
dent, A. F. Gilmore Co., 
Los Angeles, Calif. Pres- 
ident, Los Angeles Post, 
A.O.A. 





Col. C. A. Waldmann, 
commanding officer, 
Rock Island Ordnance 
Center, Rock Island, III. 
Director,,Quad Cities- 
Iowa Post, A.O.A,. 








Edward G. Budd, presi- 
dent, Edward G. Budd 
Manufacturing Co., 
Philadelphia, Pa. Direc- 
tor, Philadelphia Post, 
A.O.A. 


Frank J. Hinderliter, 
president, Hinderliter 
Togl Co., Tulsa, Okla. 
President, Mid-Conti- 
nent Post, A.O.A. 








Robert L. Biggers, pres- 
ident, Fargo Division, 
Chrysler Corp., Detroit, 
Mich. Director, Michi- 
gan Post, A.O.A, 





H. M. Tillinghast, chair- 
man, R. Hoe & Co., New 
York, N. Y. Chairman, 
Committee on Codépera- 
tion with Other Organi- 
zations, A.O.A, 
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Ordnanee Depots Afloat 


A New Idea in Amphibious Warfare 


Lieut. Col. C. R. Petticrew 


N idea conceived by the Chief of 

Ordnance in January 1944 and 
outlined in a memorandum to the Com- 
manding General of the Army Service 
Forces as reproduced on page 57 re- 
sulted in the completion of the Ord- 
nance floating depots, vessels averaging 
450 feet in length and with supplies on 
board to help support the invasion of 
Japan. 

Now that complete victory over that 
nation has been achieved, these floating 
depots can be employed to bring ma- 
tériel and supplies to island garrisons. 
These ships can bring serviceable items 
to the garrisons and exchange them for 
unserviceable ones which can then be 
taken back to base shops. 

However, back in January 1944 with 
the .preparation for the invasion of 
Normandy receiving top priority, there 
simply were no vessels which could be 
spared for conversion into depots. 

In the spring of 1945 the allied 
forces, teaming with the Russians, had 





Colonel Petticrew is executive to the chief of 
the Stock Control Division, Office, Chief of 
Ordnance. 


the German armies in a pocket and 
were drawing it tighter and tighter. 
At this time Lieut. Gen. Brehon B. 
Somervell called a conference of sev- 
eral officers, including Maj. Gen. J. S. 
Hatcher, then chief of Ordnance Field 
Service, and outlined the following 
directive: 

(1) There would be prepared, with- 
out delay, floating depots containing 
spare parts for the several technical 
services and operated by personnel 
thoroughly familiar with the ware- 
housing and stock control of spare 
parts. (2) These floating depots would 
be constructed by converting cargo 
ships. (3) They could then be utilized 
in operation against Japan merely by 
anchoring them offshore where they 
could be used as emergency depots or 
backup depots to the port operations, 
utilizing small boats, DUKWS, or 
other craft for distributing parts from 
ship to shore. (4) Each ship should 
carry specialized parts. For example, 
one ship would be for Engineer spare 
parts and three ships for Ordnance 
parts. The three Ordnance ships would 





and gun crew. 15. Depot office. 
waiter. 17. Engine room. 





LEGEND: 1. Amphibious “Ducks.” 2. Quar- 
ters for ship’s officers. 3. Mess for ship’s crew. 
4. Ordnance officers’ quarters. 5. Supply bins. 
6. Hospital. 7. Enlisted men’s mess. 8. Galley. 
9. Ship’s stores. 10. Ladders. 11. Ordnance en- 
listed men’s quarters. 12. Monorail chain hoist. 
13. Bulk ordnance supplies. 14. Ship’s crew 
16. Dumb 








be broken down to one ship with Dodge 
parts, et cetera. 

General Hatcher gave these floating 
depots top priority among Field Sery. 
ice projects and sent representatives 
from his office by plane to shipyards 
at Brunswick and Savannah, Ga. to 
survey the C1-M-AV1 vessels being 
completed there. This type vessel had 
been recommended to Ordnance as 
suitable for conversion to depot ships, 

It was found that after providing for 
quarters for an Ordnance detachment 
there would only be approximately 
15,000 square feet in which to place 
bins and store stock. At the outset jt 
was recognized that the Ordnance 
floating depots must have a large stock 
of parts and assemblies on board if 
for no other reason than the large 
number of different Ordnance items, 

It was, therefore, apparent that the 
C1-M-AV1 type vessel was too small, 
Other available types were then sur- 
veyed, from Cr-S-D1’s (concrete self. 
propelled barges) to EC2-S-C1’s (Lib. 
erty ships). 


FFINALLY General Hatcher’s assist. 
ants reported to him that the Liberty 
ship most nearly met the depot space 
requirements. However, an additional 
‘tween deck would have to be built, 
permitting the installation of bins on 
two ‘tween decks, each seven to eight 
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The cutaway view above shows how a Liberty ship was converted into a floating Ordnance parts depot. 
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feet high, and the storage of bulk stock 
in the hold fourteen to sixteen feet 
high. Accordingly, he decided to re- 
quest the Liberty ships. —_ 
Knowing that approval of higher 
authority would be required to pull 
three Liberties out of the stream of 
traffic moving both east and west in 
April 1945 and that it would take time 
to obtain this approval, Brig. Gen. E. E. 
MacMorland, then chief of the Stock 
Control Division, informed his stock- 
control points or Field Service product 
centers of the proposals so that they 
could begin their jobs without waiting. 
He pointed out that issues from these 
ships would be “retail,” from the stocks 
in the holds direct to the soldiers; also, 
that such issues would be made during 
the period from the initial landings to 
the time when the Ordnance troops of 
the landing force would have set up 
their own dumps and be able to take 
over supply responsibility. The gen- 
eral, therefore, emphasized that the 
product center stock-control chiefs must 
pick out the fastest moving items, with 
primary emphasis upon those required 
for second- and third-echelon repairs. 
Second-echelon repairs are those which 
are made by the troops themselves, and 
third-echelon repairs are those which 
are made by the mobile Ordnance field- 
maintenance companies. 
While the required stocks were being 





of replenishing the larder. 


theaters of call. 


troubles of supply, at least in part.” 





MEMORANDUM FOR: Lieut. Gen. Brehon B. Somervell 


“I have an idea floating around in my head on which I would like to 
give you my thinking. When you and I were boys down South the huckster 
used to come around with all sorts of things on his wagon and the house- 
wives would buy whatever they wanted. This was a very convenient way 


“Why should we not have an Army Service Forces spare-parts ship which 
would carry in appropriate amounts spare parts for the various services of 
the A.S.F. Let’s say we were allotted three ships for the African-Italian 
Theater and three ships for the United Kingdom. We might be allotted, by 
reason of the long distances involved, six ships for the South Pacific, six for 
the Southwest Pacific, and six ships for the China-Burma-India job. 

“These vessels would be stocked with a miscellaneous assortment of fast- 
moving spare parts for all the services. Experts from each of the services 
would man this floating depot, and parts would be those shipped the various 


“If the idea is any good it might well result in effectively overcoming 


L. H. CAmMpse.t, Jr. 
Maj. Gen., Chief of Ordnance 








determined, the Chief of Ordnance 
initiated action on this project in three 
other fields. First, Brig. Gen. H. R. 
Kutz, chief of Military Plans 
Training Service, began the preparation 
of a table of organization and table 
of equipment for the Ordnance per- 
sonnel to man each ship. Secondly, 
Col. C. W. Reed, director of personnel, 
began to compile a list of Ordnance 
officers and soldiers for the units, They 
were brought in as provisional organiza- 
tions while work proceeded on the 
final tables of organization and equip- 
ment. Thirdly, when General Hatcher’s 
representatives thought that it might 


and 








be necessary for the Chief of Trans- 
portation to go to the Joint Chiefs of 
Staff for the Liberty ships, they im- 
mediately prepared the brief of the case 
for Liberties. 

At this stage, May 8, 1945, General 
Somervell’s headquarters wrote the 
Chief of Field Service: “The expedi- 
tious and thoroughgoing action of the 
Chief of Ordnance toward development 
of plans for floating spare-parts depots 
for Pacific use has been recognized by 
this office.” 

The Chief of Transportation now 
sped the project over a big hurdle when 
he secured from the War Shipping Ad- 





The amphibious DUKW’s carried in the bow and stern facilitate ship-to-shore supply of ordnance items. 
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ministration the allocation of several 
3-deck vessels, with "tween decks al- 
ready installed. This obviated the neces- 
sity for continuing the quest of securing 
Liberties from higher authority. It also 
meant saving the thousands of man- 
hours required for the shipyards to 
install a second ‘tween deck in the 
Liberty ships. 

After the vessels were surveyed, the 
following assignments to Ordnance 
were made by Headquarters, Army 
Service Forces: 

Nevapan—draft 26 feet, length 478 
feet, breadth 58 feet; Susan LuckeEn- 
pacH—draft 28 feet, length 450 feet, 
breadth 58 feet; MarymMar—draft 28 
feet, length 425 feet, breadth 54 feet. 

In addition to the above Ordnance 
floating parts depots, the Engineers 
were assigned the BLENHEIM, a vessel 
of the same type as the above, for con- 
version to an Engineer floating depot. 
The Transportation Corps began con- 
verting two of the smaller C1-M-AV1’s 
for their depots, and finally the Signal 
Corps, Medical Corps, and Chemical 
Warfare Service teamed together to 
set up a combined depot on one 


C1-M-AVr. 


THE next big job was to formulate 
the conversion plans. What should an 
Ordnance floating depot look like? On 
checking with the Navy’s Bureau of 
Ships we found a division handling 
tenders and repair ships. Due to the 
great variation in the types and classes 
of combatant and auxiliary ships of the 
Navy, the repair ships and tenders to 
care for their needs are also of a great 
variety of types. Their designations are 
AR’s, AD’s, AS’s, ARH’s, ARG’s, 
ARL’s, ARB’s, AGP’s, ARV’s, and 
APL’s. 

A cursory analysis of these ship types 
and their missions turned up the fact 
that they were all more or less de- 
signed to make repairs and none were 
set up as pure issue ships. However, 
many valuable pointers were obtained 
from checking into them, particularly 
in connection with the methods used 
to compartmentalize or cellularize an 
area of a hold so that bulk stores could 
be made secure from shifting. 

Representatives of the Chief of Field 
Service, the Chief of Transportation, 
and the Commanding General, New 
York Port of Embarkation, whose of- 
ficers would direct the conversion, then 
met at the port and outlined just what 
modifications should be made to the 
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vessels in order to turn them into issue 
ships. A prime consideration was pro- 
viding for the well-being of the Ord- 
nance soldiers to man the depot. 

It was determined that a minimum 
of four DUKWS would be required, 
together with one LCVP and one dis- 
patch boat, the Transportation Corps 
to provide means for securing these 
on deck and lowering to and recovering 
from the water. 

Insulation should be provided on 
deckheads which are exposed to 
weather and on the ship’s side down 
to the water line, with antisweat paint 
below the water line. 

The installation of watertight doors 
in watertight bulkheads 
between stock areas, ex- 
cept the holds, was re- 
quested by Ordnance. 
These doors are for per- 
sonnel use only and are 
not to be used for trans- 
fer of stock from one 
compartment to another. 

Drawings showing arrangement and 
dimensions of bins were to be supplied 
by Ordnance. It was agreed that all 
bins should be delivered assembled, 
the Transportation Corps advising Ord- 
nance as to the location of the vessels 
and desired delivery dates. The Trans- 
portation Corps was to provide for 
installing the bins, and where ventila- 
tion-duct work interfered with the 
bins, it was agreed that upper sections 
of the bins could be removed. 

Various means of securing cargo 
stowed in the holds were discussed, and 
it was finally agreed that the use of 
portable stanchions secured to channels 
at the deck and deckhead with inter- 
mediate stanchions and battens would 
be satisfactory. These stanchions were 
to be spaced approximately ten feet 
apart and monorails were to be pro- 
vided overhead with switches or turn- 
tables as required to move cargo from 
its stowed location to the hatch. 

From this point on the timing of 
the actions of all members of General 
Campbell’s team became increasingly 
important. The Office, Chief of Ord- 
nance—Detroit, commanded by Brig. 
Gen. Walter Boatwright and his 
deputy, Col. O. P. Winningstad, wrote 
orders for the approximately 700 tons 
of steel bins to be installed in the 
ships, and industrial facilities both in 
Ohio and New York began delivering 
them to Raritan Arsenal, Metuchen, 
N. J. Here the commanding officer, 








Col. Max Elser, set out to assemble th, 

° e 
bins so that they could be barged oes 
to the shipyards of the New York Por 
of Embarkation when called for. 

At the same time the stock-contrg 
operators at the product centers Notified 
General MacMorland that they had 
completed their determination of wh 
stock should go aboard. Orders Were 
then issued to begin the movement of 
approximately 420 carloads of stock 1 
the New York Port of Embarkation 
For many of the critically short items 
industry expedited procurement so tha 
the stock was enabled to roll to th 
port on time. 

At Aberdeen Proving Ground, mean. 
while, Brig. Gen. H. J. Lawes, head of 
the Replacement Training Center, had 
the organization table which the Ord. 
nance Military Plans and Training 
Service at Washington had prepared, 
He and his assistants met with the of. 
ficers who had been appointed to lead 
the Ordnance soldiers on each of the 
three vessels. They then began to select 
and train the soldiers to operate the 
floating Ordnance depots. 


AT the New York port still another 
phase of activity had to be blended into 
the picture. The port officials designated 
Col. Mark Serrem, the Port Ordnance 
Officer, and Captain Wiessen, his as- 
sistant, to direct the job of assembling 
the stock there. There was plenty of 
work to be done at this task, what 
with the inbound stock of approxi- 
mately 420 carloads to be segregated 
and prepared for loading. 

In July, as the conversion work of 
the Transportation Corps progressed, it 
was determined that there would be 
room for approximately 480,000 cubic 
feet for 19,000 different Ordnance items 
to go on board the flotilla of 3 Ord. 
nance depot ships. In order that the 
Ordnance representatives in the Pacific 
would have full information as to what 
was on the way, General MacMorland 
contacted Brig. Gen. J. L. Holman 
and Brig. Gen. J. H. Woodberry, two 
of General MacArthur’s top Ordnance 
officers, telling them the quantities 
en route. 

The final step constituted moving the 
Ordnance soldiers from Aberdeen to 
the New York port, where they aided 
in final segregating, “mocking up” the 
loads, and also in the actual loading. 

It was a big job, requiring team- 
work by all in the Ordnance orbit in 
order to get the desired result on time. 
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ESIRE to conserve life and reduce 

the chances of injury to the com- 
hat soldier has always motivated leaders 
of the United States Army. The welfare 
of the fighting man is the first consid- 
eration of his officers and of those re- 
sponsible for furnishing him equipment 
to be used in battle. 

Consequently, it is but natural that 
humanitarianism would inspire the 
Ordnance Department in its program 
of helmet and body armor develop- 
ment—a program that has persisted 
since World War I. This modern ap- 
plication of the ancient armorer’s art 
has saved the lives of many American 
fiers and ground troops. 

The creation of helmets and armor 
is a continuous and codperative project 
under the direction of the Ordnance 
Department. The Department contrib- 
utes its knowledge of ballistics and 
materials and its other resources in part- 
nership with industry. The using serv- 
ices supply the basic information about 
tactical needs, and the Metropolitan 
Museum of Art lends the skill and ex- 
perience of its curator of arms and 
armor and the facilities of its armorer’s 
workshop. This combination partici- 
pates in the ever-changing develop- 
ments necessary to give the best possible 
protection to the man in battle. 

Armor appeared long before the 
dawn of history. It had attained a high 
degree of specialization when shield 
and buckler and other armor 
mentioned in the Old Testament. Later 
in history, the well-armed and _ weli- 
armored legionaries of Rome battled 
with armored tribesmen in Scythia and 
Gaul. And the Conquistadores who 
rode behind Pizarro and Cortez in Peru 
and Mexico made their desperate 

charges against Indians whose bodies 
were protected by heavily quilted cot- 
ton jackets and by overlapping plates 
of hardwood. This was a primitive but 
highly efficient armor which the Span- 
iards adopted with enthusiasm. 

The closing decades of the fifteenth 
century witnessed the introduction of 
firearms into warfare. For a time, the 
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Body Armor for Modern Battle 


An Ancient Art Helped Save American Lives 


Col. Rene R. Studler 


innovation stimulated the armorer’s 
craft, and armor reached the zenith of 
its development during the sixteenth 
century. The fight was a losing one. 
Armor and the armorer yielded slowly 
and very stubbornly to the power of 
culverin, falconet, and wheel lock, but 





Waist gunner on a heavy bomber equipped 
with helmet and armor vest and apron. 


by 1648, when the Thirty Years’ War 
ended, military leaders and tacticians 
had that was out- 
moded in warfare. 

The first World War opened as one of 


concluded armor 


movement, but after the First Battle of 
the Marne it changed rapidly to one 
of position with the entrenched armies 
of France and Britain facing those of 
Germany across a narrow no man’s 
land which extended from the Alps to 
the North Sea. Attacks were in mass 
and, necessarily, frontal. Both attackers 
and defenders were exposed to a merci- 
less barrage of high explosive and shrap- 
nel. Tactics of both offense and defense 
demanded that troops so exposed be 
given some form of protection. 


The trial-and-error approach to the 
problem is shown by the development 
of the “Casque Adrian,” the first mod- 
ern military helmet. The French Gen- 
eral Adrian talked with a soldier who 
had been struck in the head by a rifle 
bullet. The wounded man reported that 
he owed his life to the circumstance 
that he was carrying his metal food 
bowl under his cloth cap. 

The general had a steel calotte—a 
skullcap—made and fitted within the 
lining of his kepi. A brief trial demon- 
strated that it could be worn without 
discomfort, and a number were made 
and issued to combat troops. It proved 
highly satisfactory, and General Adrian 
turned promptly to the development of 
a helmet with which all French troops 
were equipped. Long before the United 
States entered the conflict, all the war- 
ring nations had furnished their men 
with steel helmets. 

The helmet used by the American 
Expeditionary Force in World War I 
bore the designation Mrgr17. It was the 
British Mk. I helmet, slightly modified, 
stamped from manganese steel. 


IT is scarcely necessary to remark that 
it is a physical impossibility for a man 
to carry the weight of armor necessary 
to give him complete protection against 
a direct hit of a high-velocity projectile 
or against large shell fragments travel- 
ing at high velocity. 

Fortunately—and quite contrary to 
popular belief—few men are killed by 
direct hits. The great majority of the 
casualties among both air and ground 
troops are caused by small fragments 
of high-explosive shells traveling at 
comparatively low velocities. The body 
armor supplied to our men can and 
does protect them against those frag- 
ments. 

Heavy antiaircraft fire directed 
against bombers generally bursts one 
hundred feet or more from the plane. 
The majority of fragments from such 
bursts which result in serious damage 
weigh only fractions of an ounce, not 
pounds. The number of larger frag- 
ments is so small that the chances of 
being struck by one are not a reasonable 
mathematical probability. 
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Helmet and colletin of Genouilhac armor, 
dated 1527. The armorer’s technique 
is used today in designing battle armor. 


Upon detonation, a considerable por- 
tion of these heavy shells is reduced to 
dust consisting of tiny particles weigh- 
ing a few thousandths of an ounce. 
Shells from 20-mm. guns are primarily 
fired from enemy fighter planes and 
detonate upon impact only. The frag- 
ments from this type of shell average 
about a hundredth of an ounce. 

Time tests made during static detona- 
tion of shells of various sizes have 
shown that the fragments are projected 
from the bursting shell at a velocity of 
approximately 3,000 feet a second. Such 
velocity, if maintained by even small 
fragments, could cause considerable 
damage. But tests have also shown that 
the fragments lose approximately half 
that initial velocity before striking. 

Only a small percentage of the frag- 
ments produced by the burst of a 
go-mm. shell at one hundred feet actu- 
ally strike the target plane. Of these, 
many are intercepted by the plane’s 
metal covering and its internal struc- 
ture. It is against the small percentage 
remaining that the flier’s armor is de- 
signed to afford protection. 

Another factor is that of weight. The 
“cost” of armor is not figured in dollars 
and cents but in ounces per square foot. 
When one considers that an additional 
burden of five pounds is an effective 
handicap for 1,100-pound race horse, 
the problem of weight versus protection 
and of weight versus coverage becomes 
far more significant. 

This is especially true in supplying 


60 





the infantryman with body armor. Any 
armor project must balance the offen- 
sive power of the individual against loss 
of mobility or reduced efficiency. Ob- 
viously, there must be a real “pay-off” 
if the heavily burdened foot soldier is 
to accept the extra weight of body 
armor. 


THE Mr helmet represented a tre- 
mendous advance over the M1917 
helmet of World War I. It was de- 
signed for and issued to ground troops, 
and there was no thought that airplane 
crew members might find it useful. 


(See “The New Combat Helmet” 
Army OrpNANCE, May-June 1942, p. 
931.) 


With the year 1943 the aérial of- 
fensive against Germany increased in 
tempo, and strategic bombing became a 
reality. Our casualty rates increased 
proportionately. Many men were killed 
or wounded by fragments of high- 
explosive shell fired from the 20-mm. 
aircraft cannon of the German fighter 
planes. 

For their own protection, the crews 
of American planes began to wear the 
Mr helmet but soon learned that it was 
too bulky for the extremely restricted 
quarters and gun stations of the Flying 
Fortresses ard Liberators. The need be- 
came urgent for helmets designed es- 
pecially for fliers’ use and for armor 
which would protect the men’s bodies 
without hampering their movements 
too greatly. 

The headquarters of the Eighth Air 
Force had access to drawings and illus- 
trations of armor designed during 
World War I. Certain modifications to 
adapt it to fliers’ use were suggested by 
Air Force officers and by flight surgeons 
and medical officers who had studied 
the wounds which crew members had 
suffered and determined upon the body 
areas where protection was required. 

Speed was essential, and a British 
manufacturer commissioned to 
make what were first termed “flak 
suits’—a name which has persisted as 
descriptive of fliers’ armor—for Ameri- 
can bomber crews. Samples reached this 
country in July 1943, and the Ordnance 
Department took over the improvement 
of this type of armor and the task of 
placing it in quantity production. 

The armor shop of the Metropolitan 
Museum of Art was the Ordnance De- 
partment’s laboratory for armor re- 
search. There, with the collaboration 
of the museum’s technicians, pilot 
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models were produced for all body 
armor worn by American soldiers, to, 
gether with a number of Specialized 
helmets. 

Two standard vests were supplied to 
Air Force personnel. One of them pro- 
tects both front and back of the wearer's 
torso. The other protects only the fron, 
of the torso and is worn by a pilot or 
copilot since the back of his seat jis of 
armor plate. Pilots and others who 
normally remain seated wear groin ar. 
mor which gives protection to the abdo. 
men and thighs. Other crew members 
wear either of two armored 
which differ in size. 

Neck armor is also provided as an 
attachment to the vest in order to 
close the gap between body armor and 
helmet. The various items are attached 
one to another by quick-release fast. 
eners. Tapes passing within the units 
connect all fasteners to a rip cord at 
the wearer’s waist. One jerk on the rip 
cord breaks all connections, stripping 
the wearer of the armor. 

Construction details of all body armor 
are similar. Overlapping plates of metal 
are secured in pockets which, in turn, 
are sewed to a backing of nylon canvas, 
Initially, each helmet and each item of 
body armor made use of the same pro- 
tective material, that is, high-manganese 
steel. The quality of the protective ma- 
terial was checked by firing tests using 
caliber .45 bullets. 


aprons 


ONE of the early suits of body armor 
worn in combat by a member of the 
Eighth Air Force was received by the 
Ordnance Department. It was stained 
and bore the marks of many fragment 





Neck armor with aircraft helmet M5. 
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impacts. With it came the statement 
of the wearer, a bombardier, that the 
suit had saved his life when a 20-mm. 
projectile fragmented on the plexiglass 
nose of the bombardier's compartment. 
His statement was supported by the 
report of his flight surgeon. That inci- 
dent served to introduce fragment test- 
ing as an added check of body armor. 
As perfected, the new test became 
known as the 20-mm. triangular frag- 
mentation test. 

This test utilizes the static detonation 
of a 20mm. high-explosive incendiary 
projectile sufhciently close to the 
samples of armor being tested to attack 
them with fragments of the relevant 
velocity and size which cause the ma- 
jority of casualties in combat. It allows 
the relative merit of armor to be de- 
termined by an “evaluation behind the 
sample” which means that evaluation 
is based on the retained casualty- 
producing power of fragments after 
they have penetrated the sample and 
not merely on the fact that they have 
penetrated. 


A WIDE variety of materials were 
subjected to the 20-mm. triangular 
fragmentation test, including fabrics, 
laminates, steels, aluminums, and com- 
posites of metals and fabrics. Results 
showed that of all the materials tested, 
a combination of aluminum and nylon 
would produce the superior body armor. 

By the end of the war aluminum- 
nylon had displaced Hadfield manga- 
nese steel as the ballistic material of 
every standard item of body armor, 
whether for use by air personnel or 
ground personnel. The use of nylon is 
not new but is an adaptation of ancient 
practice to modern need. 

Quilted armor has already been men- 
tioned as used by the Indians from 
Mexico to Peru at the time of the 
Conquest. The history of armor records 
the use of silk, coconut-fiber cloth, cot- 
ton and woolen fabrics, braided and 
twisted rope, and other textiles. A 
“Linen Armourers’ Guild” was in exis- 
tence in England during the thirteenth 
and fourteenth centuries. Leather was 
also widely used. 

As early as 1915 extensive experi- 
ments were conducted by the Ordnance 
Department to determine the efficiency 
of silk as protection against shrapnel 
and small-arms fire. Those findings 
were recalled when Ordnance technic- 
ians sought to reduce the weight of 
fliers’ armor without loss of protective 
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Various head types in the armorer’s workshop, Metropolitan Museum of Art. 


qualities. Consequently, armor was de- 
veloped with a hard metallic surface 
to shatter and slow up fragments, and 
with multiple layers of nylon behind 
the plates to catch those fragments that 
penetrated the metal. 

Silk was unobtainable, but nylon 
proved satisfactory in every way. Tufted 
pads of multiple layers of nylon were 
used behind an armor composed of 3- 
by 5-inch oblongs of an aluminum 
alloy lighter than manganese steel but 
equally resistant. Fragments may pene- 
trate the aluminum—as they do the 
steel—but they are either checked en- 
tirely by the yielding nylon or so 
retarded that they no longer retain 
sufficient velocity to penetrate the flier’s 
heavy clothing—in itself a protective 
covering of no small consequence. The 
fibers of the nylon serve to trap the 
jagged fragments where a smooth pro- 
jectile, traveling at equal velocity, might 
penetrate. 

A number of special armored hel- 
mets have been developed by the Ord- 
nance Department for use of airplane 
crew members. One series is constructed 
of overlapping metal segments within 
fabric pockets, fits closely to the head 
when worn over a leather or cloth flying 
helmet, and is designed for use in gun 
turrets and other combat positions 
where space is at a premium. The other 
series, including the most recent model, 
the Ms, consists of metal bodies with 
hinged plates covering the earphones. 
The designs are influenced by other 
items of equipment worn, including 
flying helmets, earphones, goggles, and 
oxygen masks. 

There is no guesswork, no hit-or- 
miss method in the development of 


helmets and body armor for American 
fighting men. The Ordnance Depart- 
ment works in close association with 
such sources of information as the 
Office of the Surgeon General of the 
Army, the Aéro-Medical Research Lab- 
oratory at Wright Field, airplane engi- 
neers, and ballisticians. Combat reports 
are studied critically, and airplane crew 
members—the men who wear the 
armor and trust their lives to it—are 
called upon for opinions. 


EN addition to helmets supplied by 
the million, there have been designed 
and supplied for special purposes a 
variety of ground-force personnel armor 
including eye armor and crotch armor 
worn by engineer units engaged in 
mine clearing. By the end of the war, 
armor, vest, M12, designed especially 
for ground troops was in large-scale 
production, and substantial quantities 
were en route to our troops in the 
Pacific theater. 

This 2-piece armor is flexible, well 
balanced, and supplies a completely 
armored front and back of overlapping 
aluminum plates backed by nylon pad- 
ding. An accessory apron constructed 
of multiple layers of nylon, without 
metal plates, may be attached to the 
vest to provide added protection. 

As long as there are wars, men will 
die in battle; but the American soldier 
of today is equipped with the most 
efficient armor that any fighting man 
of any nation has ever worn. Research 
and development are continuous and 
ceaseless, and the aim is always for 
something better. If better armor can 
be produced, the American soldier shall 
have it. 


61 








Officer Training 


The Ordnance School Has Continued 
To Develop Experienced Leaders 


Col. Charles K. Allen 


HE ability of the Ordnance De- 

partment to fulfill its mission suc- 
cessfully depends largely upon the re- 
sourcefulness and efficiency of its ofh- 
cers. An Ordnance officer is not a tech- 
nician or repairman in the strict sense 
of the word, for in the Ordnance De- 
partment it is the enlisted man who 
receives the specialized training which 
qualifies him as a first-class mechanic, 
machinist, or other type of specialist. 
But the Ordnance officer shoulders the 
responsibility of seeing that his enlisted 
personnel repair the disabled tank, gun, 
truck, or fire-control instrument prop- 
erly and expeditiously. 

His réle is primarily one of super- 
visor. He must advise his men how to 
cope with unusual situations when they 
arise, and on frequent occasions he will 
be called upon to don greasy coveralls 
and show his men that no matter how 
impossible a repair job might seem it 
can be done. If his duties be of a staff 
rather than a command nature, he must 
have the knowledge and skill required 
to solve the varied logistical problems 





Colonel Allen is assistant commandant of the 
Ordnance School, Aberdeen Proving Ground, 
Md. 
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confronting an Ordnance staff officer. 

The Ordnance Department has con- 
ducted formal training for its officers 
since 1902. It is the phase of officer 
schooling conducted at the Ordnance 
School, Aberdeen Proving Ground, 
Md., since 1940 which will be discussed 
in detail in this article. However, a brief 
description of the earlier period is de- 
sirable—both from a_ historical view- 
point and as a possible indication of 
the trend of postwar Ordnance-officer 
training. 

Soon after the last war, in 1921, the 
then-existing Ordnance schools—the 
Ordnance School of Application and 
the Ordnance School of Technology— 
were consolidated at the Watertown 
Arsenal, Watertown, Mass. The new 
establishment was designated the Ord- 
nance School. A 2-year course was or- 
ganized which provided instruction in 
metallurgy, metallography, testing ma- 
terials, shop work, arsenal administra- 
tion, and related subjects. 

Additional instruction in mechanical 
and chemical engineering was con- 
ducted at near-by Massachusetts Insti- 
tute of Technology. The mission of the 
Ordnance School at that time was two- 





fold: to instruct officers of the Ord. 
nance Department sufficiently to pre. 
pare them for the efficient Performanee 
of their duties and to supervise Dost. 
graduate work given by commercial 
manufacturing plants and civilian edu. 
cational institutions at the arsenal. 


IN 1932 a portion of the INstruction 
conducted at Watertown and Massa. 
chusetts Institute of Technology Was 
transferred to Aberdeen Proving 
Ground where the earlier Ordnance 
School of Application had been located, 
Headquarters of the Ordnance School 
were established at the proving ground 
with the post commander serving ey 
officio as the commandant of the school. 
This organization continued until 1940, 

The first part of the 2-year course, 
termed Course I, conducted at Water. 
town Arsenal and Massachusetts Insti. 
tute of Technology, included the fol- 
lowing subjects: mathematics, applied 
mechanics, organic and inorganic chem- 
istry, theory of elasticity, theory and 
application of mechanisms, production 
metallurgy, physical metallurgy, ele. 
ments of electrical engineering, explo 
sives-plant engineering, electrical engi- 
neering and electronics, theory of inte. 
rior ballistics, and use and examination 
of metals. 

The Aberdeen phase, Course II, cov- 
ered in its last years the following sub- 
jects: ordnance engineering, automotive 
matériel, ballistics, machine-shop prac- 
tice, industrial management, matériel, 
ordnance service, and current ordnance 
problems. In addition, extended trips 
were made to Picatinny Arsenal, Dover, 
N. J., and to Frankford Arsenal, Phila- 
delphia, Pa., for the study of ammuni- 
tion and explosives. 

During these years, and up to 1940, 
the Ordnance School served as a post- 
graduate institution 
teaching primarily 
what might be term- 
ed “ordnance engi- 
neering.” It supple- 
mented the more lib- 
eral and’ less special- 
ized instruction given 
at the Military Academy at West 
Point and was intended to prepare 
younger officers newly assigned in the 
Ordnance Department for field, depot, 
and arsenal duty. 

Examinations of the two courses will 
show that greater emphasis was given 
to subjects concerned with design, de- 
velopment, and manufacture, and that 
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correspondingly less time was devoted 
to Ordnance matériel, its storage, issue, 
and maintenance, and to Ordnance 
organization and staff procedure. 

The first stirrings of Army expan- 
sion in the late 1930's had their effect 
on the comparatively small Ordnance 
School. The student officer attendance 
at the Aberdeen phase of the 2-year 
course for 1939-1940 was increased from 
the normal ten or twelve officers enter- 
ing annually to twenty-three. This class, 
it developed, was the last to receive the 
2-year course. 

It became apparent that the growing 
demand for skilled Ordnance officers 
for units which were trained or about 
to be trained exceeded the attainable 
output of the 2-year course. The need 
was primarily for officers who would 
be qualified in phases of Ordnance 
activity such as maintenance and sup- 
ply. The officers needed for equally im- 
portant Ordnance work in industrial 
and engineering could be 
drawn from civilian life and given 
basic military instruction if necessary. 

Thus the decision made to 
streamline the existing course, greatly 
reducing its length and eliminating 
theoretical and other subjects not perti- 
nent to the mission of training officers 
for field duty. 

With the policy of intensely practical, 
concentrated short-term courses estab- 
lished, the school’s curriculum experi- 


activities 


was 


enced many changes. New courses were 
added, and existing ones were rede- 
signed or discontinued. From the single 
2-year course offered in 1940 to the fif- 
teen courses of today, the trend in ofh- 





Officers put theory into practice. 
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cer training has been more and more 
toward specialization, with the mission 
of each course that of filling a particular 
need in an Ordnance unit or in the staff 
of combat or rear-area organizations. 

The courses offered since then may 
be classed as basic, advanced, or techni- 
cal. The basic courses are general in 
nature. There have been two of these— 
one a basic military course which was 
given to officers entering the service di- 
rect from civilian life and the other a 
general ordnance course for company- 
grade officers unfamiliar with the Ord- 
nance Department and its procedures. 
The only course in the advanced cate- 
gory is that for Ordnance staff officers. 
It is intended for officers of field grade 
who have had the basic course or the 
equivalent in duty with troops. The 
many technical courses qualify officers 
for particular Ordnance functions, usu- 
ally supply or maintenance. 


AS a general rule, student officers are 
sent by their commanding officers or 
others responsible for their training to 
attend certain courses in the Ordnance 
School. The school, therefore, has little 
to do with the assignment of students 
to courses of instruction. Quotas are 
issued to units in the field by the chief 
of the Ordnance Military Plans and 
Training Service. Students are ordered 
to the school under these quotas. 

A considerable portion of the officer- 
training load is due to requirements of 
the Ordnance Department itself. Offi- 
cers who have had service in the United 
States may need specialized training be- 
fore being sent overseas. Officer return- 
ees from overseas are frequently given 
instruction before being reassigned in 
the zone of interior. 

Graduates of the officer-candidate 
course at the Ordnance School who as 
students have had the equivalent of the 
general ordnance course, in addition to 
many military subjects, normally receive 
eight weeks of “continuation training” 
in technical specialties. The number of 
students thus assigned to each of the 
several courses is determined by antici- 
pated needs for variously qualified 
officers. 

As is the normal procedure for all 
Army Service Forces schools, officers 
selected for the several courses at the 
Ordnance School must meet the pre- 
requisites set up for the course. These 
prerequisites, representing the minimum 
qualifications which candidates should 
have, involve civilian and military edu- 


cation and experience. These are deter- 
mined so that officer students will have 
the necessary military and technical 
background for successful completion of 
the courses. 

For example, the prerequisite for the 
ammunition field supply course is the 
completion of the Ordnance officer- 
candidate course, the Ordnance general 
course, or equivalent experience in field 
duty with troops. A student, therefore, 
will have a reasonably wide background 
in Ordnance before he will be qualified 
to enroll in this course. 

Prerequisites are incorporated in the 
Army Service Forces approved pro- 
grams of instruction and are included 
in its catalogue of all courses given at 
special service schools. 

One feature of Ordnance School train- 
ing frequently noted with interest by 
visiting civilian educators is the straight- 
forward approach to the specialized 
training of an officer. The student is 
sent to the school to be qualified in 
some particular type 
of work to fill a defi- 
nite need. The schoo! 
must, therefore, direct 
its training program 
accordingly. 

The mission and 
the component units 
of each course, the scope of the instruc- 
tion, the time allotted to each subject, 
the equipment and reference matter re- 
quired are all covered in detail in the 
program. The courses of instruction, 
based usually on requirements set forth 
by the Chief of Ordnance, are devel- 
oped in the school by the instructional 
sections which are most familiar with 
the subjects and which will be charged 
with the responsibility of teaching them. 
They are reviewed by another section 
for corrections as to conformity with 
school policy and established doctrine 
before final approval by the Ordnance 
Department’s Military Plans and Train- 
ing Service and the Military Training 
Division of the Army Service Forces. 





THE number and types of courses in 
the curriculum of the school change fre- 
quently to meet fluctuating training re- 
quirements. The content of each course 
likewise is subject to change. The prin- 
cipal factors requiring changes in doc- 
trine and scheduling are the standardi- 
zation of new equipment and obsoletion 
of existing equipment. 

New maintenance methods, new staff 
procedures, and new principles _perti- 
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nent to the subjects being taught, 
whether or not they may have beeu 
published in War Department training 
publications, may require revision in 
the courses. Programs of instruction are 
now written in such a flexible manner 
that minor changes can be made under 
local authority. More important revisions 
require approval of higher authority. 

The mission of the staff officers’ course 
is to give its students the necessary back- 
ground for performance of Ordnance 
staff duties in divisions, corps, and 
armies, and in communications-zone 
organizations; also for command duties 
in Ordnance battalions and groups. It 
is comprehensive in scope and presup- 
poses that its students have adequate 
military and Ordnance backgrounds. 

Technical instruction in Ordnance 
matériel is reduced to a minimum, 
whereas the organization and functions 
of the many kinds of Ordnance units 
and the duties of Ordnance officers of 
all echelons are considered in detail. 
Such subjects as terrain study, am- 
phibious operations, ammunition and 
ammunition supply, ordnance general 
supply, staff aspects of maintenance, 
inspection, and operation of ordnance 
matériel, organization and function of 
the army, and organization and opera- 
tion of the general and special staff are 
included in the course. 

An interesting feature of the staff off- 
cers course is the manner in which 
many of its subjects are presented. They 
are written into several command-post 
exercises, one of which begins with the 
early planning phase of an amphibious 
landing and carries on through its 
imaginary landing and subsequent oper- 
ations. 

Here many of the logistical problems 
in computing Ordnance personnel and 
matériel requirements, transport load- 
ings, maintenance and supply plans, lo- 
cation of Ordnance units, and resupply 
procedures are discussed and solved. 

By far the greatest number of students 
at the Ordnance School are attending 
courses in technical subjects dealing 
with the maintenance and handling of 
types of Ordnance equipment and sup- 
plies. Courses currently being taught at 
the school are as follows: Ammunition 
field supply, light antiaircraft fire-con- 
trol maintenance, Ordnance automotive 
maintenance, aviation ordnance, small- 
arms maintenance, instrument repair, 
Ordnance general, Ordnance staff off- 
cers, Ordnance general supply, artillery 
maintenance officer, heavy antiaircraft 
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Corps staff demonstration shows coéperation between general and special staffs, 


control system maintenance, electrical 
director maintenance, service and sup- 
ply section officers, heavy antiaircraft 
mechanical director and optical height 
finder maintenance, and aircraft rockets. 


ALTHOUGH, as previously §men- 
tioned, the mission of the school is not 
to train officers as specialists, there is a 
high degree of specialization in the tech- 
nical courses. In their 4- to 8-week courses, 
officers become familiar with the neces- 
sary maintenance or handling opera- 
tions in order that they may properly 
supervise them in actual practice. They 
become thoroughly conversant with the 
theory of operation and with function- 
ing, assembly, disassembly, nomencla- 
ture, trouble-shooting, and inspection. 

The instruction is as practical as pos- 
sible in nature. When applicable, the 
instruction covers shop administration. 
In this subject officers may study shop 
operation, liaison with supporting 
troops, procedures for receiving mate- 
rial, how to route work through the 
shop, and inspection and issue of maté- 
riel. In the supply and ammunition 
courses, field problems are set up to 
simulate certain phases of depot and 
ammunition-company operations. On 
completion of a course of instruction, 
the MOS (military occupational spe- 
cialty) acquired is entered on the ofhi- 
cer’s qualification card. 

Maximum possible use is made of 
training aids. These include films, film 
strips, and charts produced by War 





Department agencies for distribution 
throughout the service, as well as locally 
made charts, posters, and sectionalized, 
cutaway, and working models. Instruc- 
tors have found the transparent plastic 
models of great value in demonstrating 
functioning of parts that ordinarily can- 
not be easily viewed. 

The streamlined, intensified courses 
were developed, it has been seen, out 
of the necessity for training officers as 
specialists in limited fields in a short 
time. Under the present organization 
and policies it is possible to combine 
several courses so as to broaden the 
graduates’ technical training back- 
ground. 

The training of Ordnance officers will 
naturally be affected by the broad post- 
war military policy. Planning for future 
officer training at the Ordnance School 
is in progress. Such training could con- 
tinue in its present form or be expanded 
into a longer and more comprehensive 
course. It could be integrated with ex- 
tensive field problems or maneuvers and 
supplemented by schooling at civilian 
institutions. 

The size of the Regular and Reserve 
components of the Army, the methods 
of commissioning officers in the Ord- 
nance Department, and the nature of 
the Ordnance officer’s duties—whether 
he should be a specialist in one phase of 
ordnance work or be qualified in all 
phases—will indicate the nature of the 
Ordnance-officer training program of 
the future. 
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FIREPOWER 


HE appearance of the atomic bomb upon the scene of 

modern warfare dwarfed the destructive threat of all 
weapons hitherto used by any nation. The weapons presented 
on the following pages represent, nevertheless, the armed 
might of a victorious American Army. It has yet to be proved 
whether any bomb, however devastating, can of itself replace 
the combined destructive power of the more than 1,800 
Ordnance items now used by our armed forces. 

It is extremely probable that oil, the most potent natural 
resource influencing the success of allied air and ground oper- 
ations, will some day be displaced by energy derived from 
atomic processes. A nation without vast oil reserves for its 
fighting machines was powerless in yesterday’s mechanized 
warfare. German-controlled oil fields and refineries were the 
primary target of allied strategic bombing missions during 
the war. When they collapsed, the entire Nazi offensive 


bogged down. The atom bomb, radar, and the radio proxim 
ity fuze were the three most important developments of the 
war, but without oil to transport them and provide the 
basic chemicals used in explosives, rubber, and plastics, to 
name a few, the most vital developments would have been 
worthless. 

Another power influencing our victorious campaign was 
industry. We not only had superior weapons, but we had an 
overwhelming supply of them. American industry and our 
civilian workers met every demand of our fighting forces and 
exceeded the top productive capacity of our enemies. 

It is impossible to mention here all the weapons employed 
by our military forces in winning the war, but pictured are 
the most outstanding types of equipment used in each field 
of weapons development to give us victorious firepower. 
(Army, Signal Corps, Air Forces, and Ordnance photos.) 




















































RIFLEMAN’S EQUIPMENT 


Despite our atom blasts, radar-directed missiles, and arsenals 
ot fantastic new weapons, credit tor winning this War again 
goes first to the doughfoot. And the Infantryman, painfully 
worming his way in to deliver the killing punch, used the 
finest and most terrible weapons ever carried by individual 
men to do the job. 

M1 Rifle (Garand).—General Patton called it “the greatest 
weapon ever made.” It is certainly the greatest rifle ever cap. 
ried by any soldier in any war. Combining the light weight 
of the conventional rifle with semiautomatic, self-loading ac. 
tion, it enabled the soldier to triple his firepower. It is far 
more accurate in rapid fire for he has simply to pull the 
trigger as fast as he can rather than pull back the bolt after 
every shot and so lose his target as with a bolt-action rifle. 

Carbine M2.—With Jerry and Tojo sniping at them with 
“burp guns” and rifles, our noncoms and officers found them. 
selves at a disadvantage in the early days of the war. Armed 
only with their pistols, the accepted side arms of World War 
I, our men could not return the enemy fire effectively. The 
caliber .30 carbine was the answer. Weighing a mere 5.2 
pounds, it has a 15- or 30-round box magazine, semiautomatic 
or full-automatic action. 

BAR.—That the caliber .30 Browning automatic rifle has 
fought in the thick of two World Wars with great distinction 
yet remains essentially the same gun that was accepted by 
Army Ordnance in 1917 is a high tribute to its superb de- 
sign. Few modifications and improvements have been neces 
sary. With it the infantryman can riddle a target with the 
firepower of his machine pistol yet retain the accuracy of his 
Mi rifle. A selector mechanism in the butt presents a choice 
of rapid fire at 500-600 rounds a minute or retarded fire at 
300-350 rounds a minute. 

Submachine Gun M3.—This is a commando and para- 
trooper special, designed particularly to meet their needs of 
light weight and withering firepower. Its performance in 
tests and advantages over similar guns have been no less sen- 
sational than its immediate acceptance. Drowned in salt 
water, washed in mud puddles, or smeared with sand and 
dirt, it always comes up shooting—the magazine holds 30 
rounds of caliber .45 ammunition. In its manufacture, nearly 
all the parts are stamped out, thus halving the cost of previous 
types of this powerful, portable weapon. 





His Browning automatic rifle was «mong the dough's most prized 
possessions. A World War | weapon, it proved itself effective as ever 
in World War Il, especially against banzai-shouting Jap maniacs. 
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The caliber .30 MI rifle was undoubtedly the With its metal stock folded into the body, the The carbine replaced the .45 automatic 
ith most important small-arms advance of the accurate M3 submachine gun becomes a pistol as the side arm carried by noncoms 
mm wor as far as the infantry was concerned. slightly enlarged and weighty machine pistol. and officers. It weighs about 5 pounds. 
ned _ — ‘ 
“a Bazooka.— Though the Army cloaked it in the unromantic ' | ' PP ed bs | 
Phe title of “Launcher, Rocket, Mo,’ the potentialities of this | ; A $i 
We weapon fired the imagination of the world. A single foot “"@et} | ¥! 
= soldier could blow the tracks off the enemy’s mightiest battle- ; 

wagon. It weighs only 144% pounds, and he could easily 
= carry it into the most confined defilades. Its nearest equal in 
ae destructive force would probably be the comparatively un- 
by wieldy 57-mm. high-velocity antitank gun. 
Md 4.2-inch Chemical Mortar.—Chemical Warfare Service de 
na signed it to lob heavyweight gas and smoke shells at the 
the enemy, but it turned out to be Infantry’s favorite mortar for 
a all purposes. The reason is that it packs the wallop of a 105- 
ea mm. gun, throwing a 25-pound shell more than 2% miles. 
i Hand Grenade.—Twice declared obsolete in modern war- 

fare, the grenade has come back each time to disprove 
ara- this. Hundreds of thousands of these “hand bombs” were 
+a thrown into German houses and Jap dugouts with devastating 
in effect to the enemy occupants. Grenades are of two types: 
aie fragmentation grenades designed to scatter fragments among 
ashe personnel, and offensive grenades containing a high-explosive 
al charge in a thin container for demolition, effect against pill- 
aa boxes and other defenses. 
arly Rifle Grenade.—Grenade launchers clamped onto the muz- a phd *, i, 
whe zles of rifles and carbines enable them to throw a pound and 


Chemical Warfare Service presented our mortar squads with this 
aed , heavy 4.2-inch chemical mortar. Its 25-pound, high-explosive 
mately 165 yards. The launcher weighs less than a pound. shell crashed with killing effect on every front in the war. 


a half of high explosive—enough to stop a tank—approxi 















A fragmentation grenade is easily identified German tank crews who thought they were Rifle grenades are of several types, anti- 
by its crisscross grooves which facilitate facing a large-caliber antitank gun surren- personnel as well as high-explosive. Gre- 
the scattering of fragments of the case. dered to bazooka teams in North Africa, nades also have been mcde for carbines. 





The water-cooled caliber .30 machine gun can fire 450 to 600 
rounds a minute, is fed from a fabric belt containing 250 rounds. The 
tripod mount permits 360-degree traverse and 65-degree elevation. 


a 
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Caliber .50's in an airplane turret. The 
Air Corps supplies fire-control equipment. 
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This heavy-barrel caliber .50 air-cooled is 
actually mounted on an M10 tank destroyer. 
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Water-cooled Browning caliber .50 shows 
heavy mount and ammunition chest holding 
200 rounds. It fires 700 rounds a minute. 









Interchangeability of parts has been 
developed to a remarkable degree in 
our machine guns. This factor has been 
of incalculable value in every concei\ 
able phase of their use, repair, and 
the fact 
that our caliber .30 and .50 machine 


manufacture. It stems from 
guns have been developed from the 
faithful old Browning model of 1917 
which, with a few minor improve- 
ments, served just as faithfully in this 
war. Whether the guns be aircraft or 
ground types, water- or air-cooled, most 
of their parts will fit other members of 
the family. 
Water-cooled 
.30 water-cooled, 


Machine Guns.—The 
caliber invented by 
John M. Browning, sired the whole 
family of Browning machine guns. It 
differs outstandingly from all other 
guns because of its water jacket en 
closing the barrel which permits sus- 
tained fire over long periods. Gunners 
using it, however, had to choose be- 
tween this advantage and its heavier 


weight—41 pounds with the water 





Multiple-mounted, heavy-barrel caliber .50's 


This air-cooled caliber .30 machine gun rests on a tripod mount de. 
signed exclusively for use against ground targets. The gun has the 
same pistol grip and trigger as the water-cooled caliber .30 weapon, 


jacket filled—plus the additional Joad 
of its mount and ammunition. Its com. 
panion piece, the water-cooled caliber 
50 was designed exclusively for anti- 
aircraft fire—its 121-pound bulk left no 
doubt as to its use. Both are exceedingly 
accurate guns with a high rate of fire 
and good range. 

Air-cooled Machine Guns.—Caliber 
.30 and .50 air-cooled guns, whether air- 
craft or ground types, are identical with 
the 
spects. In the .30’s the ground type is 


water-cooled models in most. re- 
always equipped with pistol grip and 
trigger, however, while the flexible air- 
craft type is held by the gunner with 
two spade grips. The fixed aircraft gun 
has no grip since it is mounted in the 
leading edge of the wing and fires un- 
der control of the pilot. [t is fed by dis- 
integrating metal-link belts of 250 
rounds. 

In the caliber .50 group a_ special 
heavy-barrel type has been developed 
to permit continuous firing over longer 
periods with less danger of damage to 
the weapon from overheating. It is eas- 


ily recognized because it has no perio- 





rated metal tube enclosing the barrel 
as do all the lighter-barreled weapons. 


2,000 


rounds a minute. Its 360-degree traverse permits firing in any direction. The gun at front 
is for ground defense, but it is on an antiaircraft mount and can be used against planes. 


on this half-track can throw about 
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towed by an ordinary 6x6 truck. It fires a 42-pound shell to a 


ARTILLERY 





Artillery often met scathing derision from the lips of 
doughboys in 1918 but never from the Joes of 1945. Such 
tremendous advances in accuracy, range, and mobility were 
made during the intervening years that artillery has won a 
permanent place in the foot soldier’s heart. Beyond the obvi- 
ous value of increased accuracy and range, the most out 
standing development was that of self-propelled mounts. 

Field Artillery—These are perhaps better described as 
towed artillery pieces. When the 37-mm. gun became obso- 
lete, the 57-mm. antitank gun became the baby of the huge 
family. It is a light, high-velocity weapon easily moved about 
on the rear of a 1'4-ton or 6x6 cargo truck and was de 
veloped originally from the British 6-pounder. 

The light 75-mm. pack howitzer was widely used in the 
jungles and on rocky terrain because of its compactness, 
low silhouette, and easy to-camouflage bulk. 

Our 3-inch gun on a towed carriage was built to combat 
heavy tanks and fires a 15-pound shell at high velocity. It 
was also used to blast hundreds of enemy gun emplacements, 
bunkers, and lightly constructed buildings. 

Labeled “work horse of the artillery ” the 105-mm. howitzer 
was probably our most-used mobile artillery piece. It was 
employed for direct fire, for barrages, against roads and rail- 
ways, for long-range, high-angle fire—virtually every kind 
of target. Reasons for its extreme popularity: It can be em- 
placed or pulled up for traveling in a hurry, it is very accu- 
rate, its crew can load and fire four 42-pound shells a minute 
to a distance of 7 miles. 

A lot of artillerymen called the 155-mm. howitzer “the 
sweetest weapon on the front.” It figured victoriously in 
many artillery duels, wiped out many a pillbox and snafued 
German communications generally. It fires a 95-pound shell 
more than 9 miles. 

“Long Tom,” our 155-mm. gun, was probably the best- 
loved of all artillery pieces (soldiers have many loves). Its 
great range (14 miles) and destructive power (fires a 100 
pound shell), its mobility (could be emplaced in as little as 
half an hour) and its extreme accuracy were responsible. 
General Eisenhower said that the Germans had nothing to 
compare with it or its companion piece, the 8-inch howitzer, 
in similar-size guns. 

The 8-inch howitzer carriage was interchangeable with 
that of Long Tom. The two guns are much alike, except, 


An all-around weapon that fires armor-piercing, high-explosive, smoke, and chemical shells, 
the 105-mm. howitzer was used against nearly every kind of target. It is light enough to be 
range of 7 miles. 





Complete-round 75-mm. shells are being 
fired from the pack howitzer above. Artil- 
lerymen liked this weapon's portability. 





Smallest gun in the mobile artillery family, the 57-mm. antitank gun 
is a light, high-velocity weapon that fires armor-piercing shells. 


oa ed A ; 
Lightness and simplicity of the 75-mm. pack howitzer led to its trans- 
portation by gliders and transport planes for air-borne attacks. 





Panoramic sighting device being used for indirect fire is just one 
among many improved optical and fire-control instruments that 
insured our artillery's effectiveness. American industry supplied these. 
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A widely used favorite of artillerymen was this 155-mm. howitzer, 


shown in action at an advanced position east of the Saar 


in Germany. 


Its 


heavy 95-pound 


shells 


cut 


deep 


River 
into German 





Fondly named the ‘‘Long Tom"’ by GI's, the 155-mm. gun is one 
of our most powerful, mobile, accurate and versatile heavy weap- 
ons. It has a range of 14 miles with its 100-pound projectile. 
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Our longest-range mobile artillery piece is 
the 8-inch gun, which hurls 240 pounds 


of steel ct a target 20 miles distant. 
* 


This 3-inch antitank gun was developed as 
an answer to heavier enemy armor. It can 
fire bursts of 15 


to 20 


communications during the ETO campaign. It reached out more than 
9 miles for targets spotted by forward observers. It is light enough to 
be towed about with a 4-ton 6x6 truck, can be emplaced in 5 minutes, 


of course, that the howitzer’s larger bore accommodates a 
huge, 200-pound projectile. It can fire about one a minute 
to a distance of over 10 miles. 

The 240-mm. howitzer was the most-feared monster of 
our field artillery. It hurls a 360-pound shell 14 miles. One 
German POW, an artilleryman, said that his battery com- 
mander had issued standing orders to abandon the guns and 
take cover when a 240 began firing on their position and, 
at the first break, to evacuate the area. 

Companion piece of the 240 is the mighty 8-inch gun, 
the longest-range weapon in our field-artillery arsenal. Its 
crew can load and fire a 240-pound shell every minute to a 
distance of 20 miles. It is phenomenally accurate even at this 
great range. 

Antiaircraft Artillery——Most notable change in antiaircraft 
of the war was probably its use this time against ground 
targets as well as airplanes. But in its own bailiwick these 
weapons reached a degree of unbelievable efficiency. Per- 
centages were first boosted by development of the marvel. 
ously intricate antiaircraft director, which not only calculated 
instantaneously the elevation and speed of enemy planes but 
automatically set the fuzes of shells and fired them by re- 
mote control. Still far from perfect, however, our antiair- 
craft didn’t seal the fate of hostile planes and V-bombs until 





The 240-mm. howitzer, companion piece of 
the 8-inch gun, is our heaviest mobile ar- 


rounds a minute. tillery. It fires a 360-pound explosive shell. 

















“ The 90-mm. antiaircraft gun was very effective as an antitank weapon 
—one of the new ground réles played by all our AA's in this war. 
" lt fires 20 to 25 rounds a minute to a height of about 9 miles. 
. the appearance of the VT fuze. This astonishingly human 
. radarlike mechanism, fired with even fair accuracy, “sees” 
; its target and causes the shell to explode at the moment it 
. comes within effective range. 
. Smallest of our AA weapons was the 37-mm. mounted on 
: half-tracks together with twin caliber .50 machine guns. 
d The development of a complete line of caliber .50 ammuni- 
, tion for use against armor, personnel, and virtually every 
sort of target, was one of the most potent factors in our 
5 conquest of ground and air. 
, The mechanical pom-pom-pom of the 40mm. AA was a 
a distinctly characteristic sound of World War II. Ticking off 
, 2 rounds a second to a height of over 4 miles, it was one 
of the most familiar antiaircraft guns on land or sea. 
t The go is renowned for its high percentage of hits against 
J buzz bombs over Antwerp, yet the using troops also boast 
e of its deadly effect against personnel, tanks, and buildings. 
; It fires 20 to 25 rounds a minute to a height of 9 miles or 
along the ground to a distance of nearly 11 miles. 
| Our 120-mm. is the heaviest antiaircraft weapon in service. 
t It can engage the highest-flying known aircraft. Its 50-pound 
. projectile will climb 12 miles into the air, or range 15 miles 
along the horizon. Its carriage design also permits its use, Yap 150-am. aan 
a ‘ ie ; ‘ . into the air, or hig 
| while in traveling position, for antitank fire. aot exer bell. 





The 40-mm. ‘Bofors’ is ideal for shooting down low-flying dive bombers and attack planes. 
Its complete-round ammunition is fed in 4-round clips to a loading tray, pushed into the 
firing chamber by an automatic rammer and fired at the rate of 120 rounds a minute. 
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a 
aircraft gun fires a 50-pound shell 12 miles 


h enough to shoot down the highest-flying air- 
It is the Army's heaviest antiaircraft gun. 


In spite of its heavier caliber and shell, the 
8-inch howitzer uses the same carriage as 
its long-range companion, the Long Tom. 









we 
Heavy armor plate on its front protects the crew of the M10, 
one of our best tank destroyers. A caliber .50 machine gun 
protects the rear and also can be used against enemy planes. 
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The 75-mm. howitzer motor carriage M8 is a light tank chassis 
with an open turret. It will do 35 m.p.h. on the level and climb 
over an 18-inch wall. It can ford streams up to 36 inches deep. 








Our ‘“‘Hellcat'’ M18 is the fastest thing on tracks, the ultimate in tank 
destroyers. Its low silhouette and speed made it a difficult target 
for enemy guns; its high-velocity 76-mm. shell was effective against 











The M36 gun motor carriage is the same vehicle as the M10, but 
mounts the heavier, harder-hitting 90-mm. gun with a range of 
almost 9 miles. It has a top speed of about 30 miles an hour, 


MOBILE ARTILLERY 


The revolutionary idea of motorized artillery, capable of 





going into action in a few seconds or even of shooting while 
in motion, met with many rebuffs when first proposed. 
Tremendous German success with it in Poland, however, 
sent the U. S. Army scampering into production with Ord- 
nance designs. 

Improvised gun motor carriages and tank destroyers first 
appeared in North Africa, using half-track personnel carriers 
for motorized mounts. But sweating designers and engineers 
soon turned out more efficient full-track models, and all of 
them joined in routing Rommel out of the desert. 

As tactics of armored-force groups developed, the types and 
quantities of gun motor carriages and tank destroyers in- 
creased. This was a new kind of warfare, and as the prob- 
lems became apparent we worked desperately to produce 


the carriages to solve them. 





enemy tanks at long range. The 3-man crew could also blast enemy 
planes with the caliber .50 machine gun mounted on the rear. 
Equipment like this baffled the Germans with speed and firepower. 
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The famous M7 ‘'Priest'’ surged over the Libyan Desert to victory. 
It carries a crew of 7 and has stowage space for 69 rounds of 
ammunition. It has a top speed of about 25 miles an hour. 


Half-track Carriages—The first of these to appear was 
the T12, standardized in November 1942 for limited pro 
duction until we could produce a better one. It mounted a 


gun for antitank fighting. Its two early companions 


é 


75-mm. 
were the 75-mm. and 105-mm. howitzer motor carriages 
T30 and Tro. 

Gun Motor Carriages.—First of the full-tracks was our 
105-mm. howitzer motor carriage M7. British Tommies are 
credited with calling it the “Priest” on account of its pulpit 
like caliber .50 machine-gun mount. It was used for infantry 
support, and several were generally grouped in batteries when 
in action. Troops praised it highly for its mechanical re- 
liability. 

The 75-mm. howitzer motor carriage M8 likewise consists 
of a redesigned open turret on the M5 light tank. Its fire- 
power and 35-mile-an-hour speed made it extremely popular 
as a reconnaissance car. 

The 155-mm. gun on tracks is the heaviest of our self 
propelled guns. Officially described as the 155-mm. gun 
motor carriage M12, it is paired in action with a companion 











vehicle, the cargo carrier M30. Both have the same chassis, 
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This half-track car M3 was developed to provide a universal- 
type half-track vehicle to carry armament and equipment for vari- 
Ovs uses. It mounts caliber .50 and caliber .30 machine guns. 


Heavy 
spade at the rear stabilizes the gun when firing, pulls up when in mo- 
tion. M12 provides mobility for the 155-mm. gun and crew protection, 








Predecessor of the ‘‘Priest'’ was the 105-mm. howitzer motor car- 
riage T19, an expedient until we could get into production of better 
vehicles. It combined speed with great firepower and mobility. 


but the carrier brings up the gun’s crew and ammunition. 
A later improvement on this weapon was the M4o, which 
offered a better chassis and a longer-range, heavier 155-mm. 
shell. At war’s end we had also developed an 8-inch self- 
propelled howitzer using this same chassis, but it was too 
late to see much action. 

The “Hellcat” M18 
fastest full-track vehicle in the world. It can make 50 m.p.h. 


76-mm. gun motor carriage -is the 
on the level and climb a 60 per cent grade. Its high-velocity 
gun will penetrate 4 inches of face-hardened armor plate at 
1,000 yards—considerably more than half a mile. With it: 
speed and firepower this tank destroyer was more than a 
match for most of the plodding, heavily armored German 
tanks. 

Our 3-inch gun motor carriage Mro is a heavier destroyer. 
With sloping armor, heavy firepower, and excellent mobility, 
it is admirably adapted to antitank warfare. 

In the 90-mm. gun motor carriage M36 we find the Mro 
mounting a much heavier, more powerful gun. Also used 
as a tank destroyer, it is credited with knocking out many of 
the Nazis’ monstrous King Tiger tanks. 








self-propelled artillery—the tracks. A 


155-mm. gun on 











Despite the fact that the familiar jeep is neither streamlined nor 
comfortable on long trips, it is the favorite vehicle of American 
soldiers. It was employed in many and varied réles in World War Il. 


AUTOMOTIVE EQUIPMENT 


Jeep (1% ton 4x4).—Helen of Troy had no greater charms 
than the beloved jalopy of the armed forces. The proud pos 





sessor of a jeep locked and chained it securely when he 
parked and pocketed the distributor rotor for fear some less 
fortunate GI would claim it for his own. The improvements 
he devised were as numerous as the uses of his versatile 
vehicle. He “winterized” it with lumber, canvas, cardboard, 
plexiglass, or anything he could lay his hands on. Famed for 
its ruggedness, the jeep followed the Yanks in every battle 
through the most impossible terrain. When the going got 
rough the driver switched to 4-wheel drive, and the jeep 
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could travel easily over mud, snow, and soft ground. 





This low-slung, square-cornered Weasel amazed the automotive world with its tenacious 
mobility over the most difficult terrain. The M29 was developed to provide a vehicle that 
It was often carried by airplane. 


Contrary to popular belief, the jeep can neither climb walls nor swim 
rivers. The rubber-tracked Weasel M29C can do both. A cable ryp. 
ning to 2 rudders directs travel in the water. Tracks furnish propulsion. 


plowed through. No other nation produced a vehicle to com 
pare with it. Machine guns were mounted for the protection 
of reconnaissance crews in forward areas, but the Tom 
Thumb dimensions of the jeeps made them difficult targets 
for enemy artillery. In rear echelons the mobile little trucks 
became mechanized work horses for every imaginable pur- 
pose. Very few jeeps were ever deadlined for lack of parts, 
They had higher spare-part interchangeability than any other 
Army vehicle. Over 600,000 jeeps were made by three manv- 
facturers in the United States. 

Weasel (M29C Cargo Carrier)—The only Army vehicle 
that leaves the jeep panting in its wake is the 4,300-pound 
cargo carrier M2gC. The Weasel waddles on snow, climbs 
up granite mountain slopes, and swims like a duck. Its 
broad, flexible rubber-padded tracks trundle through mud, 
snow, soft sand, swamps, and rice fields distributing its 
weight so evenly that its ground pressure is considerably less 
than that of a fully equipped infantryman. It replaced the 
dogsled in the arctic for rescuing allied fliers. It was the only 
vehicle Pacific troops could operate in their cross country 
maneuvers. It was invaluable as a radio and reconnaissance 
vehicle and in the transport of food, medical supplies, am- 
munition, and troops to forward areas. One M2g will carry 
1,200 pounds and tow a trailer or 50 men on skis. Two ropes 
tied to the controls make it possible for the driver, 50 feet 
to the rear, to steer the snow buggy as if it were a horse. 
In this manner, if the first M29 of a convoy falls into a snow- 
covered crevasse, the driver and other cargo carriers and their 
crews escape injury. 


Amphibious Vehicles.—The utilitarian DUKW _ was an 





The GI station-wagon set covered the is- 
lands of the Pacific and the capitals of 
Europe in these sturdy ‘‘weapons carriers." 
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This is the 10-ton, 6x6 Mack truck, largest cargo vehicle used by the 
Armed Forces. American-made trucks used in World War Il dazzled 
the Germans with their speed, stamina, and long-range operation. 


important amphibious development. It combined the inge- 

nuity of the automotive industry with the high craftsmanship 

of American yachtsmen. It is built on a standard chassis of 

a 2%-ton truck upon which the yachtsmen designed a hull. 

The main value of the “Duck” lies in its ability to maintain 
constant supply to initial landing forces following an in- 

yvasion. They are capable of riding 10-foot waves and when 
ashore travel at truck speed for miles inland. Amphibious 
tractors and tanks were also employed on landing operations. 

General-Purpose Trucks.——Army vehicular nomenclature 
such as “Truck, 2'-ton, 6x6, cargo” sounds complicated to 
the layman before he learns the system. The “6x6” desig- 
nates a 6-wheeled vehicle with power drive on all 6 wheels. 
Thus a “6x4” would be a 6-wheeled vehicle with power 
drive on only 4 wheels. The 2'4-ton designations means the 
vehicle can carry a pay load weighing 2% tons over rough 
terrain; not that the vehicle weighs 2. tons. Most Army 
vehicles carried over twice the designated cargo rating on 
good highways, but overloading on cross-country hauls was 
highly censured by the Inspector General. Trucks, *%4-ton, 4x4 
(“weapons carriers’); 1'-ton, 6x6; and 2'%-ton, 6x6, were 
the most commonly used personnel and supply trucks in the 
Army. These were the unglamorous regulars that daily risked 
the dangers of “Messerschmidt Lanes” and “Purple Heart 
Corners” to equip advancing combat troops. 

The American automotive industry, peculiarly adapted to 
the mass production of trucks and other motorized vehicles, 
outdid itself in meeting the demands of our armed forces and 
in supplying the needs of the United Nations. 


This armored car M8, mounting a 37-mm. 
cannon and a caliber .30 machine gun, is 
intended principally for reconnaissance. 





tured in the surf at Attu were originally 
designed for rescue work in the Everglades. 


Supply men load ammunition on the ‘‘Army work horse" at a French 
depot. These 2 ¥2-ton 6x6's were the best-liked vehicles of every Army 
commander. Winch-equipped, they could pull themselves from mud. 





British, Russian, Chinese, French and American troops depended on 
6x6's to deliver supplies. Convoys lined every road in combat areas. 


Amphibious DUKW's first hit the beaches of Sicily. Since then 
they have played an important réle in every major landing operation. 





Amphibious tractors like the LVT Mk. IV pic- This vehicle is, in effect, an amphibious 


tank with a light-tank 37-mm. gun turret 
mounted to the rear of the driver's cab, 





This 40-ton tank recovery unit M25 represents the Army's most valu- 
able vehicular investment. It consists of a tractor truck and a semi- 
trailer designed for combined use in recovering and evacuating up to 


90,000 pounds of disabled matériel over all types of terrain. When 
separated, the semitrailer may be rested on skids and loaded 
while the tractor truck is functioning as a heavy wrecker, 





When ready-made shop trucks were unavailable, versatile Ordnance 
maintenance men improvised their own mobile repair wagons. Tarp 
and bow covers made the shops appear as ordinary cargo trucks. 


The high-speed tractor M4, pictured dragging a heavy gun through 
the dunes of lwo Jima, was designed to pull 18,000- to 30,000-pound 
loads. These prime movers are capable of transporting personnel. 


Tank Recovery Vehicles—Huge Mig and M25 tank trans. 


porters plodded through many strange assignments during 


their war-weary careers. Their main job was to retrieve crip- 
pled tanks and antitank guns and bring them back for re- 
pair before they were captured by the enemy. Usually they 
were under direct fire as they reconnoitered for each recovery 
job. Some were driven right into the ocean to retrieve bull- 
dozers, tractors, and tanks submerged under 10 feet of water. 
Others aided in evacuating Ordnance depots during the des- 
perate Battle of the Bulge. Tank transporters hauled the first 
landing barges to carry Ninth Army troops on their historic 
crossing of the Rhine. Ernie Pyle wrote of a memorable night 
in Normandy when he accompanied an M1g crew on a creepy 
search for 2 wrecked German tanks. The 45-ton Diesel-mo- 
tored M1g’s with their 12-wheeled trailers transported equip- 
ment weighing up to 90,000 pounds. 

Repair Trucks.—The mountain came to Mohammed in 
this war in the form of mobile 24-ton 6-wheeled mainte- 
nance shops set up close behind the front lines. They came 


Medium tanks equipped with flail chains beat the roads in front 
of advancing troops in search of hidden mines. Known as “Scorpions,” 
these flails set off any buried mines, clearing a path for the infantry. 
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Heavy wreckers herded the remains of vehicle casualties to Ordnance 
maintenance shops where even the most dilapidated wrecks were 
disassembled for parts. The wreckers often worked under fire. 


completely equipped to make on-the-spot repairs to the GI's 
fighting equipment. There are 8 categories of Ordnance 
maintenance trucks including small-arms, automotive, artil- 
lerv, instrument, welding, machine-shop, electrical, and in- 
strument bench repair shops. Other trucks were especially 
equipped for the Engineer, Quartermaster, and Signal Corps. 
Care had to be taken in designing and outfitting these mobile 
shop trucks so as to include the maximum number of tools 
and spare parts and still leave sufficient space for the expert 
mechanics to operate their drill presses, shapers, vises, and 
other repair equipment. The same completely enclosed metal 
body was used for all the various repair-truck models. They 
differed only in the tools and equipment mounted or carried. 
Heavy Wreckers.—Every highway leading to a battle zone 
is littered with vehicle casualties. Ruggedly constructed 6x6 
wreckers are employed by the Army to tow these damaged 
trucks, cars, and tanks back to rear-echelon maintenance 
shops. The trucks, aside from their rugged construction and 
superior lifting ability, do not differ greatly from ordinary 
wrecking trucks. They have winches on the front capable of 
pulling 20,000 pounds, and those on the rear can haul 55,000 
pounds. A 1o-ton crane is mounted in the body. 
Bulldozers and Tankdozers.—Ordnancemen in forward 





The bulldozer's armored brother, the burly tankdozer, had a habit 
of piling large mounds of dirt in front of Japanese snipers’ caves 
and pillboxes, smothering the little men in their hiding places. 
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Individual outfits supplied with bulldozers could build their own 
roads, prepare landing strips, and perform other grading operations 
without the aid of Engineers. The ‘dozer was a real ‘secret weapon." 


areas couldn’t wait for the Engineers to build roads before 
they started to supply the fighting troops, but they needed 
passable roads for transporting their heavy equipment. Bull- 
dozers proved to be the answer to their problem. Pacific and 
CBI Ordnancemen begged for more and more bulldozers 
to make their own roads, clear forests, and build front-area 
ammunition supply revetments. When snipers got too hot 
for the men in the open vehicles the tankdozer went into 
action. Tankdozers performed the same mission as bull- 
dozers, with the added protection of armor. They proved 
especially valuable in combating and extinguishing fires in 
ammunition dumps. When the heat of the flames and ex 
ploding shells made it impossible to use regular fire-fighting 
methods, the tankdozers were called on to smother the burn 
ing areas with earth or sand while their crews remained safely 
behind the protective armor plate. 

20-ton Crane.—The mobile 240-mm. howitzer and 8-inch 
gun have a 20-ton truck crane which enables the cannon to be 
emplaced and ready for firing in less than 3 hours. A clam 
shell bucket on the crane digs spade and recoil pits prior to 
setting up the carriage. Both the 39,600-pound carriage and 
the 25,000-pound cannon are lifted off their traveling wagons 


and lowered into firing position by the crane. 





This truck crane does all the lugging, tugging, and digging necessary 
to emplace powerful 240-mm. howitzers and 8-inch guns in their 
firing positions. It made possible the rapid use of these weapons. 

















The ‘‘seeing eyes" in the nose of this VT proximity fuze receive and 
send radar impulses which cause the shell automatically to locate 
and explode near its target. The primer extends deep into the shell. 


RECENT DEVELOPMENTS 


Flying Artillery—Ever since World War I, aviators have 


been mounting heavier and heavier armament on their crafts 





to blast ground emplacements as well as enemy airplanes. 
Caliber .30 and .50 machine guns were sufficiently effective 
until newly developed dive bombers, fighter bombers, skip 
bombers, and torpedo planes created a need for heavier arma- 
ment. Now high-explosive 20-, 37-, and 75-mm. flying can- 
non have minimized the potential threat of blitzkrieg tank 
thrusts and revolutionized air warfare. The P-39 Bell “Aira- 
cobra” was designed and built around the 37-mm. automatic 
gun. The ultimate in present-day aircraft armament, a plane 
mounting a 75-mm. gun, was disclosed in 1943. 

Aircraft Rockets.—Ballistic experts have found that rockets 
greater accuracy than their 


Q 


launched from airplanes have 
ground counterparts because of greater speed in relation to 
air at the time of launching. Aircraft rockets have an average 
of only 2 to 4 mils dispersion as compared with an average 
20 to 40 mils dispersal range of ground rockets. The Air 
Forces use the 4.5-inch rocket employed by the Ground 
Forces. The difference lies in the launchers and their arrange- 


The rockets shown under the P-47 are mounted in launchers attached 
beneath the wing on each side of the fuselage. Air-launched rockets 
have proved more accurate than those launched from the ground, 





ment. In the standard aircraft launcher, 3 tubes are mounted 
together in a cluster beneath the wings. Later launchers elimi. 
nated the tubes, the rockets being suspended on small rails, 

Concrete-Piercing Fuzes.——The impact of American artil- 
lery against enemy pillboxes and other concrete fortifications 
was negligible before the arrival of the concrete-piercing fuze, 
Heavy armor-piercing projectiles could penetrate concrete— 
but did not carry enough high explosive to do much damage. 
Ordinary high-explosive shells, on the other hand, couldn’t 
penetrate concrete because their aluminum-nosed, point- 
detonating fuzes flattened upon contact with the hard sur. 
face. A new delay fuze, no bigger than a large-sized hen’s 
evo 
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type of high-explosive artillery shell. It featured an armor- 


was developed which could easily be screwed into any 


piercing nose which allowed the shell to penetrate its target 
before exploding. 

Little David (914-mm. Mortar):—The sudden cessation of 
hostilities in the Pacific spared the Japanese a terrific blasting 
from a mighty 36-inch mortar developed in less than 4 
months for use in the proposed assault against Japan. The 
gun has a decided advantage over large German _ railway 
guns in that it is completely mobile. Separate tractor trans- 
ports carry the tube and base assemblies of the mortar over 





When artillery, bazookas, and small arms fail, the tank flame thrower moves in 
installed by the 
100° yards. 


thrower, developed and 
stream of fiery 


armored flame 
hurls a 


for the kill. The 
Chemical 


Warfare Service, 





liquid about 


This is the squirt of death. Doughboys on Luzon keep 
a stubborn pillbox buttoned up while a Chemical War- 
fare portable hand flame thrower turns on the heat. 
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crete-piercing fuze."’ Its armor-piercing nose 


highways and across country to any given destination, wher« 
the weapon can be emplaced in approximately 12 hours. 
“Dora” and “Gustav,” largest known German. artillery 
weapons (820-mm. ) had an entourage of 25 railway cars 
each and required days to emplace. 

Radio Proximity Fuzes.—It wasn’t a coincidence that our 
artillery shells, air-borne rockets, bombs, and antiaircraft 
shells seemed to sense the presence of enemy concentrations 
and explode in mid-air showering destruction all about them. 
The psychic power of those missiles lay in tiny sending and 
receiving radio stations imbedded in the nose of the pro 
jectiles which shot out streams of electromagnetic waves to 
detect near-by objects. When any object of reasonable size 
was approached, the radio waves bounced back to the pro 
jectile where the receiver picked them up, automatically 
operating an electronic switch that set off the main charge. 

Recoilless Rifles—The 57-mm. and 75-mm. recoilless rifles, 
having no heavy recoil mechanisms, are easily transported 
by hand, are fired from the shoulder and tripods, and have 
the range and accuracy of an Army rifle with the destructive 
effect of light artillery. The 61-inch, 57-mm. M18 recoilless 
rifle can be fired from standing, sitting, or kneeling positions 
against tanks and personnel at a range of 4,300 yards. 
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The illustration above represents the ‘‘con- The 20-tube, 7.2-inch 
known as the ‘‘Whiz Bang."’ Mounted atop an 
is an innovation in point-detonating fuzes. M4 tank it joins firepower with mobility. rockets launched from the rack is lethal. 








This ‘‘Calliope’’ may look like a steam organ 
but the music played by the sixty 42-inch 


rocket launcher is 





The soldier pictured above is pulling the safety pin from a 4.5- 
inch rocket which allows the fuze to arm after the rocket is fired 
from the launcher. The rocket weighs 38 pounds, the launcher 22. 





“Little David,"’ the world's largest mobile cannon, This 45-pound 57-mm. recoilless rifle M18 is an elfin sprite compared with 
has a barrel 38 feet long and 36 inches in diameter, the 2,700-pound 57-mm. antitank gun. Yet it matches its artillery counter- 


and weighs 20,000 pounds. The barrel is rifled. 








part in everything but range. The M18 has a range of approximately 2 miles. 














The M4 General Sherman medium tank eliminated the superimposed included the 75-mm. and 76-mm. guns and the’ 105-mm, 
cupola and 37-mm. gun, making it more stable and a less con- howitzer. Its speed of about 25 miles an hour and great mobility 
spicuous target than its predecessor, the M3. Its armament gave it the advantage over larger, heavier, German vehicles. 




































THE TANK 


M4 Medium Tanks.—Allied tank- 


men pitted against Rommel’s celebrated 





Korps with clumsy, double-turreted M3 
tanks remember the debut of the stream- 
lined M4 General Sherman in the early 
days of the war in the desert. The M4, 
and all its modifications, featured speed 
and maneuverability rather than heavy 
armor. Different models mounted 75- 
mm. guns, 76-mm. guns, or 105-mm. 
howitzers, but all fired from power- 
operated turrets while the tanks were 
in motion. 

Light Tanks.—Armored reconnais- 


sance men relied on the mechanical This M24 light tank mounts a 75-mm. gun. Gyrostabilizers in M5 light tank turrets help 
Light tanks now pack the wallop of mediums, gunners to aim and fire accurately while on 
while medium tanks have heavier firepower. the move by keeping guns fixed on the target. 











dependability of fleet, bantamweight 
tanks to see them through their haz- 
ardous missions. The M24 appeared in 
1944 featuring a miniature arsenal of 
firepower including a 75-mm. gun, one 
caliber .50 and two caliber .30 machine 
guns, four caliber .45 submachine guns. 

Air-borne Tanks.—Armored punch 
was added to air-borne invasions with 
the arrival of cargo carriers and gliders 
bearing these M22 light tanks and their 
3-man crews. Completely manned, and 
armed with 37-mm. and caliber .30 
guns, the little tanks weighed only 
16,000 pounds. 

M26 Medium Tank.—Called a me- 
dium tank, the 43-ton “General Persh- 
ing” with its powerful 9g0-mm. gun 
looked like a monster to First Army 
armored troops when it first appeared 





he Weste F , ths be The M26 General Pershing, newest, biggest Light M22 air-borne ‘‘Locust"’ tanks swarmed 
- aay SES TVSNS Le SeeeeNs oe American tank is a squat, 90-mm.-toting from huge gliders at Normandy and harassed 
fore the Germans collapsed. vehicle featuring wide 24-inch steel tracks. German positions with accurate 37-mm. fire. 
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Sniping—A Neglected Art 


The Rifle Can Be the Greatest Killer Weapon of All 


HE recent wartime policies and 

methods of instruction in marks- 
manship in the American Army were 
largely governed by the time factor. 
There was an urgent need for men, 
guns, and ammunition, and conse- 
quently training time had to be reduced 
drastically in order to keep up the flow 
of personnel replacements. 

The riflemen, automatic riflemen, and 
machine gunners that we sent forth to 
war from training camps in the United 
States were essentially machine opera- 
tors who got results by shooting a 
greater tonnage of ammunition than 
the enemy. 

This is mass production in reverse; 
or, more properly speaking, mass re- 
duction. Industry makes the ammuni- 
tion; the Army consumes it. It would 
be interesting to know the comparative 
costs; but what we do know, without sit- 
ting up nights to figure 
it out, is that the over-all 
cost is astronomical. 

If there were any way 
of conveying the message 
to the shade of Wild Bill 
Hickock that it now requires, on the 
average, several tons of ammunition— 
artillery, mortar, rocket, grenade, and 
small-arms combined—to kill one enemy 
soldier, or that an average rifleman alone 
requires better than 10,000 rounds to do 
the job, one can easily imagine that 
what Bill would have to say would 
make the average GI’s profanity sound 
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like a quotation from Holy Scripture. 

Of course, Bill wouldn’t be taking 
into consideration the meaning of all- 
out war in its modern conception. Tre- 
mendous forces and masses are involved 
which have to be built up and made to 
operate in record time. To win, it is 
necessary to get there first with the most 
men and matériel, and that means sacri- 
ficing certain desirable techniques. 

Anything we can do to improve the 
marksmanship of our Infantry which 
rates, according to prewar Regular Army 
standards, as poor to fair, will pay divi- 
dends. 

In most situations in which one side 
attacks and the other defends, the de- 
fender has the advantage of cover and 
concealment, while the attacker has to 
expose himself as he moves forward. 
The defender, therefore, has individual 
targets, whereas the attacker has to cover 
an area target. This gives the defender 
greater need for marksmen and, since 
in this war the allies were fighting 
largely on the offensive, the Germans 
and Japs went in extensively for sniping. 

There is no question but that a good 
marksman will find plenty of individual 
targets in the attack, and against the 
counterattack he is of inestimable value. 
He will also cover an area target more 
effectively than the poor marksman be- 
cause he concentrates his shots in the 
most effective area. 

The only wav to improve marksman- 
ship without increasing the wartime 





The cheapest and most 
effective way to kill the 
enemy is by the skillful 
use of snipers. 











training period of seventeen weeks for 
Infantry replacements would be at the 
expense of other scheduled subjects, and 
whether any such changes could prop- 
erly be made is, of course, highly de- 
batable. 

It might be argued that a replacement 
can improve his marksmanship after he 
goes into a combat zone, but often there 
is little opportunity for such training 
once he is overseas. In Western Europe 
there were no target ranges because 
from D-day all divisions were continu- 
ously in combat. At Anzio there was a 
200-yard range. The entire beachhead 
was under continuous enemy artillery 
fire and pit details were most popular! 


AFTER all, there is very little that can 
be done to improve present methods of 
training. The system we have is the best 
we've ever had, and we won the war. 
However, it is in order to make a sug- 
gestion for a modest effort to introduce 
a little science into the art of infantry 
combat which may be of material bene- 
fit in future planning. 

The cheapest and most effective way 
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to kill the enemy is by the skillful use 
of snipers. This involves three major 
requirements, none of which has ever 
been seriously considered in the Amer- 
ican Army. These are: first, develop- 
ment of the sniper; secondly, his organi- 
zation and equipment; and thirdly, his 
tactical employment. 

The sniper is a superrifleman—a 
hunter and scout. He must be battle- 
wise and combat-tested. He must be 
highly intelligent, self- 
reliant, and immune to 
any tendency to panic 
because much of the 
time he’s a “lone wolf” 
without benefit of bud- 
dies or advice from 
higher authority. Obvi- 
ously he must be selected from the top 
upper crust of the combat Infantry and 
given an intensive course in a school for 





snipers. 

He must be a paragon of patience, 
yet capable of fast action, because he 
may have to wait hours for a target 
which is exposed only a second. His 
greatest ambition is to find himself in 
a good position with many targets—a 
one-man army. He’s a member of the 
smallest and most select organization of 
killers in the Army, and that’s why a 
little time out for his training will pay 
big dividends. 

This kind of man is going to be hard 
to find, but if we can find him and 999 
more, plus a few replacements, and give 
them the proper training, with any luck 
at all each should average a bag of 100 
enemy soldiers in a 4-month campaign. 
That is a total of 100,000 enemy dead— 
far better than any one division has been 
able to do at many times the cost. 

And now let us consider his organi- 
zation and equipment. Snipers must 
work in small groups for purposes of 
concealment and so as not to alarm the 
enemy who must be encouraged to ex- 
pose himself. We suggest teams of five 
men equipped with sniper rifles, tele- 
scopic sights, and field glasses. For each 
team there should be one 20X spotter 
scope and one small, light range finder 
to be developed by the Ordnance De- 
partment. 

The field glasses are for searching. 
The spotter scope is necessary for better 
identification of the target. Frequently 
it is impossible to distinguish between 
enemy and friendly troops within rifle 
range with anything of less power than 
the spotter scope, and it is ideal for spot- 
ting the strike of the bullet at the longer 
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ranges. The range finder is indispensa- 
ble at the longer ranges. An error-of- 
range estimation of 35 yards at 1,000- 
yard range will make a hit on anything 
but a target taller than a man impos- 
sible. 

We have a very good telescopic sight 
in the “Alaskan” manufactured by Ly- 
man. However, this sight is impractical 
when it eliminates the iron sights, be- 
cause a known-distance target range is 
then essential for calibration and adjust- 
ment, and there are practically no con- 
venient target ranges in the combat 
zones. 

The latest sniper rifle, 
which has the telescope mounted on 
the left side of the receiver, is ideal. 
All that is necessary to calibrate the 
scope is to set the iron sights at any 
range, lay the iron sights on a con- 


however, 


venient aiming point and, keeping the 
rifle fixed, move the cross hairs of the 
scope to the same aiming point. The 
scope will then be set for the same 
range as that set on the iron sights. 
Any correction found necessary for this 
range can be applied for other ranges 
to previous calibration settings. Rifles 
will have to be carefully selected, and 
National Match ammunition is an abso- 
lute essential. 

The Alaskan 4X sniper scope is ex- 
cellent but not the only or ultimate 
answer. A 20X scope could very well 
be used in many situations. For exam- 
ple, in the Normandy hedgerows you 
couldn’t always see a well-camouflaged 
head in the next hedgerow too yards 
distant with a 4X scope or 6X field 
glass, but with the 20X spotter scope 
they say you could see the eyes wink. 


EN a battle for the Forét de Cham- 
penoux near Nancy there were 2 bat- 
talions in the assult echelon attacking 
the enemy in the edge of the woods 
across 1,000 yards of open meadow. 
There was an enemy machine gun or 
automatic rifle for every fifty yards of 
front just inside the edge of the woods, 
well emplaced. It was just after our 
forces had begun to run low on artillery 
ammunition and couldn’t get nearly 
enough smoke. Our boys hammered at 
that enemy with everything they had 
for two days and one night but could 
not pin him down sufficiently so that 
they could cross the meadow. 

The third day they were able to get 
help from a tank unit and crossed 
easily, but our losses had been terrific. 
On that occasion with a 20X spotter 


scope our observers could see the enemy 
rise out of his foxholes to fire, If we 
had had snipers with 20X scopes we 
might have crossed the meadow the 
first day and saved many lives, 

And now we come to the toughest 
part of the problem, the tactical em. 
ployment of snipers. Some one who 
knows the tactical situation must de. 
cide where to use the team and how 
to use it. In an offensive operation. 
targets are hard to find because the 
enemy is well concealed. It may be 
practical at times to develop situations, 
Snipers can be effectively used in over. 
head fire when safety angles can be 
greatly reduced. They may be placed 
where they can wait for the enemy to 
withdraw. They can be very effective 
in a counterattack. In raids behind the 
enemy lines necessitating active patrol- 
ling and changes of position, such as in 
the amphibious landings on the north 
coast of Sicily, a sniper team might 
easily be more effective than a rifle 
company. 

As to where sniper teams belong in 
the organization of the Army, it is sug- 
gested that one team be an organic part 
of an Infantry regiment, preferably un- 
der the S-2 who should be specially 
trained in the tactical use of the team. 
Probably it would be necessary to have 
a course in the sniper school for S-2 offi- 
cers and others who could be spared. 
In time, the Army would 
become sniper-minded. 

The sniper school 
should have a research 
department with tactica 
and technical sections. 
It could cover the whole 





subject of sniping with 

various weapons. It could initiate new 
developments in equipment, study the 
tactics and strategy of sniping, and not 
only keep alive an art which has practi- 
cally died out but raise it to heights 
never before attained. 

The matches at Perry never directly 
or indirectly reached the millions of 
American youths who were called up 
to fight for their country—and practi- 
cally none of whom had ever pulled a 
trigger. Those who were selected to be 
Infantry riflemen had to go forth to 
battle the enemy after only 107 hours’ 
instruction on their principal weapon, a 
weapon requiring years of practice to 
attain anything approaching the kind 
of perfection so necessary to ensure 
death to the enemy and life to the 


shooter. 
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Russia’s Semiautomatie Rifle 





The 7.62-mm. Tokarev Is an Exeellent Weapon 


HROUGHOUT World War II 
detailed information of Russian 
weapons was almost impossible to ob- 
tain. The chief source was through 
captured German documents contain- 
ing German intelligence data on Rus- 
sian equipment. Even now considerable 
secrecy still shrouds the developments 
and activities of our giant ally in the 
war against Germany. 

The basic Russian rifle at the begin- 
ning of the war was the old Mozin- 
Nagant, a somewhat crude bolt-action 
rile of the clip-loaded, vertical-maga 
zine, single-column-feed type. This was 
chambered for the standard 7.62-mm. 
Russian cartridge in service many years 
before World War |. This cartridge is 
of the old-fashioned rim type similar 
to the British .303, but carries a bullet 
of approximately 150 grains, having a 
muzzle velocity in the 30-inch rifle 
barrel of approximately 2,800 feet a 
second, 

Accordingly, the exterior ballistics of 
the Russian ammunition 
compare very favorably 
with the U.S. caliber .30 
M2. The rim-type am- 
munition, however, is 
not so well adapted for 
magazine feed in auto- 





matic weapons. 
As soon as the Russians were at- 
tacked by the Nagis, reports began 
coming back of a Russian automatic 
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model of 
1936. This was a gas-operated auto- 
matic and semiautomatic weapon hav- 


rifle, called the Simonov, 


ing a 15-shot magazine. The Simonov 
weighed about ten pounds and was 
used chiefly by snipers and special rifle- 
men. It was one of the first relatively 
lightweight shoulder weapons to incor- 
porate full-automatic as well as semi- 
automatic fire. Its characteristics, how- 
ever, were such that it could not be 
classed as a machine gun or a light 
machine gun for it lacked the capacity 
for sustained fire of such a weapon. 

In any event this weapon obviously 
did not satisfy the Russian Army in 
view of the adoption and rather gen- 
eral issue to all troops of the Tokarev 
Model 1938-1940 semiautomatic rifle. 
As of the close of the war it appears 
that the Tokarev was very extensively 
used in the Russian Army. 

Specifically, the Tokarev is a semi- 
automatic shoulder rifle of the gas- 
operated, magazine-fed type. The de- 
tachable box magazine holds ten car- 
tridges in a double column. With the 
bolt open, the magazine may be loaded 
through the open breech by stripping 
the cartridges from two 5-shot standard 
rifle clips. Otherwise the rifle may be 
loaded by inserting a full magazine 
from underneath. 

The Tokarev is chambered for the 
standard 7.62-mm. rim-type Russian 
rifle cartridge, and a Model 1938 rifle 
in the writer’s possession fired satis- 
factorily with ammunition loaded in 
1917 by an American arms company 
under contract with the Imperial Rus- 
sian Government. Sample lots of the 
ammunition were not 


latest Russian 


available. 








The Russian Army’s 
adoption of this first-class 
semiautomatic rifle in 
1938 indicates that small- 
arms development in the 
U.S.S.R. had been in high 
gear for some time pre- 
vious and that even fur- 
ther advances may be ex- 
pected in the future. 











The rifle is normally supplied with 
a one-piece steel cleaning rod which is 
held in a recessed section of the stock 
assembly. A bayonet lug is provided in 
the conventional manner, and the rifle 
is also equipped with a nondetachable 
muzzle brake approximately 24 inches 
long weighing approximately 2) 
ounces. The weight of the complete 
M1938 rifle, without cleaning rod or 
sling and with empty magazine at 
tached, is nine pounds, three ounces. 
The detachable magazine weighs 9! 
ounces, and the rifle without magazine 
attached with 
moved is 8 pounds, 64 ounces. 


and muzzle brake re 


A MAJOR reason for the compara- 
tively light weight of this rifle is readily 
seen upon examining and measuring 
the diameter of the barrel. For ex- 
ample, from just ahead of the chamber 
to a distance of approximately six 
inches along the barrel the average 
U.S. outside dimensions are in excess 
of 0.95-inch. At this point, however, 
the Russian _ barrel 
0.685-inch. The 
the Russian 


measures only 


average diameter of 


barrel along its entire 
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length is somewhat less than 0.65-inch 
whereas the average U.S. barrel is sub- 
stantially over 0.70-inch. 

U. S. barrels are generally tapered 
and are relatively heavy in the rear 
sections. The Russian barrel has prac- 
tically no taper, and a great deal of 
weight has been removed by sacrificing 
wall thickness in the breech area. 
Neither the Russians nor the Germans 
apparently soaked their stocks in oil, 
hence the weight of the wooden parts 
is somewhat reduced in comparison 
with an average American stock. Else- 
where many of the parts are made as 
light as possible at the expense of 
probable breakage in a life of inten- 
sive firing. 

The length of the rifle with muzzle 
brake is forty-eight inches, The barrel 
is 244 inches long without the muzzle 
brake, and the action has a length of 
9% inches. The length of the stock 
from trigger to butt is thirteen inches 
(identical with our standard dimen- 
sion), and the action stroke is four 
inches. It should be noted that whereas 
the U. S. service ammunition has an 
over-all length of 3.34 inches, the Rus- 
sian ammunition has a length of only 
3.06 inches. 

Following the usual European prac- 
tice, the Tokarev has an open-type 
U-shaped rear sight located at some 
distance from the eye, being mounted 
over the chamber section of the barrel. 
This sight is elevated in the typical 
Mauser manner by sliding a plunger- 
lock slide forward along a ramp which 
effects the lifting of the sight. Elevation 
is in 100-meter movements up to 1,500 
meters. 

But it is particularly significant to 
examine the front sight and observe the 
excellent provision which has been 
made for zeroing the rifle. The front- 
sight post consists of a round square- 
topped shaft. Provision 
is made to screw this 
shaft up or down in the 
dovetail base through a 
hole in the hooded sight 
cover. 

Thus the Tokarev can 
be adjusted for accurate 
sight setting by firing on a known-dis- 
tance range such as 100 or 200 meters 
with the rear sight set for that range. If 
the center of impact is too high the front 
sight may be screwed up or, if too low, 
screwed down to raise the center of im- 
pact to the point of aim. There is no 
provision for windage adjustment on 
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the rear sight but the front-sight base is 
in a dovetail slot, and this can be driven 
to the right or left in order to correct 
the windage for zero. 

Consequently a Russian rifleman 
equipped with the Tokarev could zero 
his own rifle on a target range and 
be sure that his elevation settings and 
windage would be correct. This very 
definitely indicates the careful atten- 
tion which the Russian Army has paid 
to expert marksmanship on the part 
of the individual soldier. Such a fea- 
ture indicates that the Tokarev was 
not conceived to be a bullet squirter so 
much as a weapon of precision capable 
of firing accurate shots with the utmost 
rapidity. 

The barrel of the Tokarev which in- 
cludes on the upper side the gas 
operating-rod mechanism is covered by 
a wooden handguard locked to the 
forestock section by two steel bands 
(M1938), and heat-radiating holes are 
provided to permit cooling. The gas 
cylinder and piston assembly which are 
just back of the muzzle are covered 
by a stamped metal housing also hav- 
ing radiating holes. 


THE action of the Tokarev discloses 
a number of interesting characteristics. 
Perhaps the most radical feature is the 
mounting of the gas-operating mech- 
anism on top of the barrel, copied by 
the Germans in the Gewehr 41, 43, 
and KAR 44. In the Tokarev, as with 
the Russian Dektyarov light machine 
gun, the movable element is the cyl- 
inder, and the stationary element is in 
the form of a gas plug. 

Gas from a porthole in the top of 
the barrel approximately four inches 
back of the muzzle passes through a 
hollow plug and impinges against the 
cylindrical sleeve which surrounds the 
plug. This cylindrical sleeve is joined 
to a long small-diameter operating rod 
which runs rearward along the top of 
the barrel and engages the operating 
shaft which is housed underneath the 
rear sight, this shaft running back into 
the breech and contacting the bolt car- 
rier. The shaft return spring is located 
underneath the rear sight, surrounding 
the operating shaft. 

This assembly, which seems rather 
slender and fragile, is unusually simple 
to manufacture. It is possible that the 
operating rod through its considerable 
unsupported length might get bent in 
service, although it is protected by the 
handguard and is probably not very 








frequently disassembled b 
soldier. 

Gas operation does not commence 
until the bullet is near the muzzle of 
the barrel. The gas then must pass 
through the gas plug for a distance of 
nearly two inches before it strikes the 
operating sleeve. The Bas operating 
shaft assembly is then driven back. 
ward a total stroke of only 1.5 inches 
This is an especially ip. 
teresting feature of the 
Russian system in that 
the operating shaft does 
not carry through the 
total stroke of the breech 
mechanism during oper. 
ation. 

Instead the operating shaft is jp 
contact with the breech mechanism fo, 
a distance sufficient to provide power 
for unlocking, primary extraction, and 
initial rearward movement. The im. 
petus which the breech mechanism thus 
obtains from the operating shaft js 
sufficient to carry the mechanism rear. 
ward against the mainspring for a 
total distance of 4 inches, or for , 
final distance of 2.5 inches unaccom. 
panied by the operating shaft. 

The strong operating-shafet spring 
immediately returns the operating shaft 
to the forward position, thus clearing 
the breech of its obstruction. The empty 
shells are thrown upward to the right 
and would not be impeded by the 
operating shaft in any case. The 
Tokarev is locked at the rear of the 
bolt instead of at the head. 

When the rifle is fired the operat- 
ing shaft in contact with the bolt car- 
rier forces the carrier back. After the 
carrier has moved 3/16-inch its cam 
slots, working on an angle of about 
thirty degrees, contact the cam lugs on 
the bolt and cause the rear end of the 
bolt to be tipped upward disengaging 
the locking surface from the receiver 
abutment after the pressure has sub- 
stantially dropped. 

The angle of the locking surfaces 
such that a substantial degree of rels- 
tive movement rearward is obtained 
as a means of giving slow extraction, 
that is, a primary loosening of the 
empty case in the chamber before the 
bolt is fully free to go rearward. 

The firing pin is carried in the bol 
and is held in the rearward position 
by a rather strong firing-pin spring 
The hammer is actuated by a coil spring 
operating on a hammer strut located 
somewhat above the axis of the ham 


y the average 
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r, Instead of using double sear hooks 
, js common on several American 
weapons going back to the earlier 

Browning automatic shotgun, the 

Tokarev has a single sear hook of the 

dipsear_ type: When the trigger is 

pressed, the sear 1s cammed away from 
the hammer lip allowing the hammer 

» fy forward to hit the firing pin. 

As the hammer moves forward a 
hook on the hammer strut contacts the 
war and forces the sear back to the 
engaging position, so that when the 
hammer is cocked by the firing of the 
rifle it will be automatically engaged 
by the sear. Thus, it is necessary to 
lease the trigger in order to take up 
on the sear for the next shot. This 
gems an ingenious device but offers 
no substantial improvement over the 
more conventional double-hook system. 

The bolt must be in the open position 
wo permit loading by 5-shot rifle clips 
or by single cartridges directly into 
the magazine. Otherwise the Tokarev 
may be loaded by inserting a 10-shot 
magazine filled with cartridges. 

From the manufacturing point of 
view the parts on the Tokarev do not 
present any unusual difficulties. As 
regards interchangeability it was noted 
on the M1938 rifle examined for this 
discussion that the receiver, bolt, bolt 
carrier, hammer mechanism, and stock 
al bore the basic serial number. 
Whether this marking is used as a 
means of assuring property account- 
ability or whether it is done as an 
indication that the parts are not neces- 
sarily interchangeable with other parts 
is not quite certain. 

In comparison with the German 
Gewehr 43 the Tokarev has relatively 
few stampings. The rifle gives the 
impression of being more rugged than 
the German semiauto- 


me 


a 


matic. 

An outstanding fea- 
ture of the Tokarev is 
its reduced recoil, largely 
attributable to the muz- 
zle brake. The Russian 
muzzle brake is so de- 
signed as to minimize the upward jump 
of the rifle, and its rearward motion is 
negligible. This gives the operator ex- 
cellent control in firing. The action of 
the rifle against its relatively light 
Mainspring seems very powerful, and 
the shells are thrown out with great 


force. 





In general, the accuracy of the 


Tokarev is quite satisfactory. It. is at 
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The Tokarev is relatively easy to disassemble. 


least substantially as good as _ the 
Gewehr 43. It should be remembered 
that both these however, 
have an unusually lightweight barrel 


as compared with corresponding Amer- 


weapons, 


ican weapons. 

The accuracy of the Tokarev is prob- 
ably not quite equal to an average 
American military rifle. Using ammuni 
tion made during the first World War 
for the Russian Government by an 
American company it was found that 
the somewhat battle-scarred M1938 To- 
karev tested would keep ten shots sub- 
stantially inside a 6x6-inch group at 100 
yards. Probably with new ammunition 
and a newer rifle, groups of four to five 
inches would be obtainable, and these 
would compare favorably with average 
military-rifle groups. 

As far as the basic locking mechanism 
of the Tokarev is concerned it very 
closely resembles that of the United 
States Lee Navy 6mm. rifle of about 
1895. Of course the Lee was a bolt 
action straight-pull repeating rifle, but 
the first motion of the operating han 
dle raises the rear end of the bolt to 
clear its abutment back of the maga 
zine? So also on the Tokarev, which, 
but for its gas-operating mechanism, 
would pass for a straight-pull repeater. 

Besides the models 1938 and 1940 
Tokarev rifles the Russians also issued 
the model 1940 Tokarev carbine which 
is generally similar to the rifle except 
that the barrel is approximately 16 
inches long, the over-all length ap- 
proximately 39 inches, and the weight 
approximately 7.5 pounds. 

The English-speaking nations have 
learned a great deal about the potential 
abilities of the Russians during World 
War II. Because we did not know very 
much about Russia due to censorship 
and perhaps also to a lack of interest 
we may have supposed that Russian 
developments of World War II took 
place chiefly during the war. Without 


referring to any other developments of 
the U.S.S.R. than those in the field of 
small arms it is perfectly obvious that 
the Russians were working on auto- 
matic and semiautomatic weapons for 
many years before their country was 
attacked by Germany. That is a most 
significant point to remember. 


MIUCH interest was aroused in the 
United States when in 1936 the War 
Department announced adoption of the 
Mr semiautomatic rifle invented by 
John C. Garand at Springfield Armory. 
It was generally assumed by our often 
naive citizens that the United States 
was the only nation in the world suf- 
ficiently advanced in arms development 
to adopt a semiautomatic rifle. Never- 
theless, the Russians had the Simonov 
automatic rifle, model of 1936, which 
in all probability had been in a stage 
of development for some years prior to 
its adoption. 

But what is even more significant is 
the fact that only two years later the 
Russian Army adopted the Model 1938 
Tokarev semiautomatic rifle. No doubt 
the Simonov was unsatisfactory in many 
respects, and this prompted a continu- 
ing search for a better weapon. 

Even the M1938 Tokarev did not 
quite satisfy the army, as a result of 
which minor changes were made and, 
two years later, the Model 1940 Tokarev 
was adopted. 

A nation such as Russia, which spent 
years prior to the German attack of 
1941 in the design and development 
of weapons, their initial manufacture, 
and the organization, training, and 
building up of the world’s largest army, 
is hardly likely to discontinue any 
further development in ordnance after 
being suddenly attacked without warn- 
ing and almost crushed in severe de- 
feat. Consequently there will certainly 
be even further advances in Russian 
weapons during the next decade. 
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THE following Ordnance officers have 
recently been decorated for outstanding 
service: 

Lieut. Gen, Levin H. Campsett, 
Jr. (then Maj. Gen.), Washington, 
D. C., has been awarded the Distin- 
guished Service Medal for exceptionally 
meritorious and distinguished service in 
the performance of duties of great re- 
sponsibility as assistant chief of the 
Industrial Service Facilities and Produc- 
tion Divisions in the Office of the Chief 
of Ordnance, during the period July 15, 
1940, to May 31, 1942. 

General Campbell also received the 
Oak Leaf Cluster to the Distinguished 
Service Medal for service as Chief of 
Ordnance, United States Army, from 
June 1942 to August 1945. He directed 
and codrdinated the industrial produc- 
tion of ordnance equipment with a 
display of foresight and professional 
skill that ensured the delivery of the 
highest quality equipment of advanced 
design. 

Cot. Gerson K. Heiss, Washington, 
D. C., has been awarded the Distin- 
guished Service Medal. As executive 
assistant to the Under Secretary of War 
from September 1944 to September 
1945, he was responsible for taking 
action to assure that matters of primary 
interest to the Under Secretary of War 
were properly performed by the appro- 
priate agency within the War Depart- 
ment and coérdinated with the War 
Department General Staff. 

Colonel Heiss also received the Le- 
gion of Merit for exceptionally meri- 
torious conduct in the performance of 





General Campbell Colonel Heiss 
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outstanding services. He initiated and 
developed the ordnance supply and 
maintenance plans prior to the arrival 
of the Mediterranean Base Section in 
North Africa. 

He also received the Oak Leaf Clus- 
ter to the Legion of Merit for services 
in the Office of the Under Secretary 
of War from September 8, 1939, to 
May 28, 1942. He was a member of the 
Strategic Materials Committee. 

Bric. Gen. Davin N. Havseman, 
Birmingham, Ala., has been awarded 
the Distinguished Service Medal for ex- 
ceptionally meritorious conduct in the 
performance of outstanding services as 
director of the Readjustment Division, 
Headquarters, Army Service Forces, 
from November 1943 to August 1945. 

General Hauseman also received the 
Legion of Merit for exceptionally meri- 
torious conduct in the performance of 
outstanding services as deputy chief, 
and later chief, of the Philadelphia Ord 
nance District from December 1941 to 
December 1943. 

Bric. Gen. Ursan Nisio, San An- 
tonio, Tex,, has been awarded the Dis- 
tinguished Service Medal. He served 
with distinction in important positions 
as Ordnance Officer, Fifth Army, and 
later as Chief Ordnance Officer, Head- 
quarters, Mediterranean Theater of Op- 
erations, from September 1943 to July 
1945. 

General Niblo also received the Le 
gion of Merit for exceptionally’ meri- 
torious conduct in the performance of 
outstanding services during the period 
of July 1942 to February 1943. 


General Hauseman General Coffey 
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THE following Ordnance officers have 
been awarded the Distinguished Sery. 
ice Medal: 

Bric. Gen. Joun W. Correy, Wash. 
ington, D. C.—He served with distinc. 
tion in the highly important position of 
Chief Ordnance Officer, Mediterranean 
Theater of Operations, from Februar 
1943 to May 1945. In this capacity he 
was responsible for the initiation and 
execution of policy directives on all 
ordnance matters. 

Bric. Gen. Hucu C, Minton, Wash. 
ington, D. C.—As director, Production 
Division, Office of the Director of Ma- 
tériel, A.S.F., from November 1942 to 
September 1945, he was eminently suc- 
cessful in assuring production of the 
enormous matériel requirements of the 
Army Service Forces. 

Cot. Jonn B. Mepartis, Cincinnati, 
Ohio—As Ordnance Officer, First 
Army, in combat against the German 
forces in France, Belgium, Luxem. 
bourg, and Germany, from June 1944 
to April 1945, he rendered expert pro- 
fessional advice to the army commander 
on ordnance material and ammunition 
for the army’s operations on the Euro 
pean Continent. 


THE following Ordnance officers have 
been awarded the Legion of Merit: 

Bric. Gen. JAMeEs Kirk, Alexandria, 
Va.—He displayed exceptional leader 
ship and foresight in preparing this 
Nation for war while serving as officer 
in charge of the Small Arms Ammuni- 
tion Division at Frankford Arsenal, Pa., 
from July 1938 to June 1942. 
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Colonel Medaris Colonel Hare 

Cot. Morris K. Barroit, Jr., Wash- 
ington, D. C.—As director, Mainten- 
ance Division, Army Service Forces, 
from January to August 1945. 

Cot. Irving A. Durry, Washington, 
D. C.—Serving as legal assistant to the 
Chief of Ordnance from July 1940 to 
February 1945, he greatly expedited the 
Ordnance expansion program by direct- 
ing the legal activities of the Ordnance 
Department. 

Cor, Ray M. Hare, Louisville, Ky.— 
As commanding officer of the Fort 
Wayne Ordnance Depot from May 
1942 to December 1943 and of the 
Letterkenny Ordnance Depot from 
April 1944 to May 1945. 

Cot. GraeME K. Howarp, Rye, 
N. Y.—As director of parts and supplies, 
Tank-Automotive Center—Detroit, 
from January to October 1943, he initi- 
ated policies, procedures, and practices 
which were of outstanding value to the 
Ordnance Department in carrying out 
tank-automotive operations. 

Cor. Danrer J. Martin, West Falls 
Church, Va.—As chief of the cannon 
and aircraft armament section, Artillery 
Branch, Industrial Division, Ordnance 
Department, he directed the design, 
procurement, and production of all 
Army cannon and aircraft armament. 

Cot. Grorce W. Out ann, Payne, 
Ohio.—He served with conspicuous 
merit from January 1941 to October 
1942 as commandant of the Ordnance 
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Colonel Howard Colonel Duffy 
School, Aberdeen Proving Ground, Md. 

Cot. Henry B. Sueets, Lakota, N. 
Dak.—For services as chief of the Load 
ing Plant Branch, New Facilities Divi- 
sion, Industrial Service, and chief of the 
District Administration Division, In 
dustrial Service, Office of the Chief of 
Ordnance, from February 1941 to Aug 
ust 1944. 

Cot. Joun SiezaK, Sycamore, II].— 
For service with the Machine Tools 





Colonel Stone Captain Amberg 


Division, Army-Navy Munitions Board, 
Washington, D. C., as chief, Tank and 
Automotive Branch, and subsequently 
as chief, Industrial Division, Chicago 
Ordnance District. 

Lieut. Cor. Horace W. Carp, 
U.S.M.C.R., San Diego, Calif.—For ex 
ceptionally meritorious conduct in the 
performance of outstanding service as 
Ordnance Officer of a Marine amphibi- 


Colonel Card Sergeant Rockwell 





Colonel Martin 


General Kirk 


ous corps during the assault against the 
enemy on Okinawa. 
Lieut. Cor. Mires B. 
Minot, N. Dak.—He performed out 
standing services as special project ofh- 
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cer and later as officer in charge, Small 
Arms Ammunition Division, Frank 
ford Arsenal, Pa., from August 1942 to 
May 1943. 

Lizut. Cor, James P. 
Washington, D. C.—For services in the 
Office of the Under Secretary of War 
from January 1943 to September 1945 


HENpRICK, 


as assistant to the executive officer. 
Lizur. Cor. Wuitney Stone, New 
York, N. Y.—As acting chief and 
deputy chief, Boston Ordnance District, 
from February 1944 to April 1945 he 
distinguished himself by marked ability 


and leadership. 


THE following Ordnancemen have 
been awarded the Bronze Star Medal: 

Caper. Davin M. Amserc, Grand 
Rapids, Mich.—Captain Amberg was 
instrumental in devising a system for 
processing ammunition shipment and 
reference sheets from the United King 
dom to the field forces during the initial 
landing in Normandy, France. 

Scr. JosepH W, Rockwett, Lucas 
ville, Ohio.—For outstanding meritori 
ous achievement from May 7 to Junc 
30, 1945. Sergeant Rockwell frequently 
went into areas infested with Jap snip- 
ers to recover vehicles. 
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Reeent Aircraft Developments 





The North American P-82 Mustang above is the world’s first twin-fuselage military aircraft. With a speed of over 475 m.p.h. 
and a range of 2,500 miles, it carries 6 machine guns, 25 rockets, and 4 bombs (International photo). The Curtiss Seahawk §C-1, 
below, new Navy scout, can fly faster, higher, and farther and has 3 times more power than previous Navy scouting planes. 
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JANUARY-FEBRUARY. 


Month by Month 


Ordnance Superiority—During World War II the great 
Industry-Ordnance team produced more than 12,000,000 
tons of ammunition. Just prior to V-E Day, ammunition 
was being produced at the rate of more than 700,000 tons 
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a month, or at an annual rate of more than 8,000,000 tons. 

This gigantic production was mandatory because of the 
desire of the War Department and American field com- 
manders to apply overwhelming firepower against the ene- 
my on all fronts. Overwhelming firepower, it was argued, 
would have two major effects—it would help to shorten the 
war by inflicting maximum casualties on the enemy, and it 
would,tend to reduce to a minimum the number of Ameri- 
can combat casualties. 

This philosophy received the unqualified assent of the 
American people, and hence a truly magnificent effort was 
made to keep our fighting men supplied with very large 
tonnages of ammunition. From an industrial standpoint, 
there was no ammunition shortage in the war nor were 
military operations delayed or postponed by reason of a 
failure to meet production schedules on the home front. 

It is quite true that estimated requirements handed down 
to Ordnance by higher authority fluctuated violently through- 
out the greater part of the war. But, Ordnance was able in 
most cases to ease the demoralizing impact of these rapid 
and unpredictable schedule changes upon industry. The 
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Department also was able, by reason of careful long-range 
planning, to give the using services what they wanted— 
enough and on time. 

Quantitatively, therefore, our ammunition supply to our 
own troops, to say nothing about Lend-Lease shipments of 
ammunition to more than forty allied nations, surpassed the 
German effort in this field. But from a qualitative stand- 
point, according to General Marshall, American ammunition 
was inferior to German. The result was that thousands of 
our fighting men died in battle who need not have died if 
this Nation had carried on a realistic program of industrial 
preparedness following the conclusion of World War I. 


EN his recent biennial report to the Secretary of War, Gen. 
George C. Marshall, then Chief of Staff, had this to say: 

“A second marked German advantage during most of the 
European war was in powder. German ammunition was 
charged with smokeless, flashless powder which in both 
night and day fighting helped the enemy tremendously in 
concealing his fire positions. United States riflemen, machine 
gunners, and gunners of all types had to expose their posi- 
tions with telltale muzzle flashes or puffs of powder smoke. 
German preparations had given them time to develop this 
high-grade powder and manufacture tremendous quantities 
of it. They had it and they used it.” 

The United States, however, achieved both general quanti 
tative and qualitative superiority in armament. 

“The Nation’s state of unpreparedness, along with that 
of the British Empire,” General Marshall declared, “gave the 
Axis nations an overwhelming initial advantage in matériel. 
The Japanese campaigns in China, the Italian campaign in 
Ethiopia, and the participation of German and Italian troops 
in the Spanish Civil War afforded these enemies an opportu- 
nity to test their new weapons on the battlefield. This is a 
matter of very great importance, preliminary to decisions for 
quantity production of any weapon. Since we had some 
time in which to mobilize our resources, the vastly superior 
industrial establishment of the United States eventually 
overcame the initial advantage of the enemy. 

“During the past two years the United States Army was 
well armed and well equipped. The fact is we dared to 
mount operations all over the world with a strategic in- 
feriority in numbers of troops. Were it not for superiority 
in the air and on the sea, in mobility and in firepower, we 
could not have achieved tactical superiority at the points 
chosen for attack nor have prevented the enemy from bring- 
ing greater forces to bear against us. . 

“These facts,” General Marshall declared, “should be 
considered along with our policy regarding the manufacture 
of explosives after the last war and the scientific develop- 
ment that should or would have followed in the plants of the 
great commercial manufacturers had they not been sub- 
jected to bitter attack as ‘Merchants of Death.’ ” 

General Marshall’s statement goes to the very heart of 
the problem. At the end of the last war, civilian firms who 
had engaged in armament and explosives manufacture were 
very shabbily treated by our Government. Having _patri- 
otically converted their plants to war production and having 
codperated with the Government in every possible way in 
the vigorous prosecution of the war, these firms became 
the victims of gross ingratitude the moment victory was 
achieved. The successful and victorious partnership between 
industry and the Government was ruthlessly severed by the 
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Government to its total advantage and to the complete dis- 
advantage, financial and otherwise, of industry. 

Pacifist propaganda convinced millions of otherwise 
straight-thinking Americans that the /ast war—the “war to 
end all wars”—had been fought and that world peace could 
be achieved by a policy of wishful thinking coupled with 
large-scale disarmament. Furthermore, so deeply did the 
pacifist virus affect our people that a witch hunt was or- 
ganized and conducted to determine the identity of war- 
mongers and those “evil conspira- 





arms. It is dangerous for any one but a skilled gunsmith to 
attempt to use these captured enemy weapons.” General 
Sayler’s statement follows closely a similar warning issued 
recently by Secretary of War Patterson regarding the proper 

disposition of so-called “war-trophy” or “souvenir” guns, 
In explaining his fear of accidents that might result from 
the use of these foreign weapons, General Sayler cited specifi 
reasons why they should be considered unfit for use and 
regarded merely as decorative souvenirs. In general, the 
proper ammunition to fit these for. 





tors” who were basically responsible 
for international conflicts. 
Government officially joined the 
senseless hue and cry, particularly 
against industrialists, and the Nye 
Committee (acting under the Nye- 
Vandenberg Resolution adopted by 
the U. S. Senate, April 12, 1934) 
conducted a highly publicized inqui- 
sition on Capitol Hill against the so- 
called “Merchants of Death.” With- 
out much regard for due process of 





ORDNANCE PRODUCTION IN 
WORLD WAR II 


In the November-December 1945 
ARMY ORDNANCE the dollar volume of ord- 
nance production in World War II was in- 
correctly stated on p. 427. The following 
figures are correct: Ammunition production 
(except small arms) $9,766,166,000; Small- 
arms production (including ammunition) 
$5,167,000,000; Artillery production $3,600.- 
000,000; Tank-automotive production $19,- 
599,000,000—a total of $38,132,166,000. 


eign guns is not usually manufac. 
tured in this country. American am. 
munition of approximately the same 
size will many times go into the gun 
chamber and fit sufficiently well so 
that the cartridge can be fired. But, 
if the bullet is only slightly larger 
than proper, excessive pressures and 


issue of 


poor gas-check conditions will result 
in an accident which may prove ver 
serious to the shooter. . 

Due to these and other reasons, the 





fact that a gun is complete and seems 





law and the Bill of Rights, swarms 
of investigators invaded industrial 
plants that had formerly made munitions or were still mak- 
ing them in microscopic quantities, put plant officials through 
a rigorous third degree, and in various other ways conducted 
themselves in typical Fascist fashion. 

With the advent of the New Deal, thousands of ideological 
crusaders took the next train to Washington to carry out a 
full-scale attack against “economic royalists” on behalf of 
the “common man.” This vitriolic and prolonged attack, in 
which even the President upon occasion took part, further 
vilified industry. 

Thus it happened that industry, which under wise and 
farsighted Government leadership might have carried on 
essential research in the field of armament and explosives 
for national defense, was strongly discouraged from doing 
so—to our very great harm and detriment when, unprepared 
as usual, this Nation was attacked by the Axis powers in 
1941. Will we ever learn? 


. 


Souvenir Firearms.—A timely warning was sounded last 
month about the dangers inherent in captured enemy 
weapons with which this country is now being flooded. 
Each returning soldier sends or brings along his own private 
armory. Unless some concerted action is taken to forewarn 
the American public about the intricacies and dangers in 
trying to fire American-made ammunition in foreign-made 
guns, the toll in injuries and death will mount for many 
years to come. 

The following statement of Maj. Gen. Henry B. Sayler, 
former Chief Ordnance Officer of the European Theater of 
Operations and now Deputy Chief of Ordnance, is both 
timely and important: 

“The Germans made some good small-arms weapons,” he 
says, “but during the war they relaxed manufacturing stand- 
ards in some instances with the result that many guns 
picked up by our soldiers and brought home had never been 
proof-fired. Also European weapons are not always provided 
with the numerous safety devices built into American small 
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suitable for immediate firing is no 
guarantee of its safety. So keep it safe at home, off the range! 


3 


American Gages.—It will be our privilege to publish in an 
early issue of Army OrpNance an article describing the quiet 
success with which the gage problem in World War II was 
handled by the Industry-OUrdnance team. In an age when 
interchangeability of manufacture is taken for granted, we 
do not usually concern ourselves much with the machines, 
the tools, fixtures, and gages that are essential to success in 
this field. As quantity production increases, so also do gages 
and gaging operations advance in importance. The more 
simplified and unified the gaging operation, the more 
quickly are rates of production increased and multiplied. 

Most significant, therefore, is the work that has been done 
since the termination of hostilities in establishing new and 
rehabilitating old Ordnance gage laboratories throughout the 
country. Twenty-nine such institutions are now in existence, 
each one of them equipped with the latest and best types of 
master gages for instructional purposes and also for practical 
use. There are, of course, the gage laboratories at the manv- 
facturing arsenals, including the Detroit Tank Arsenal. 

In addition, there are gage laboratories at universities and 
colleges throughout the Ordnance districts. In some cases, 
dependent upon need, there is one such establishment to a 
district. In others there are as many as four. 

To our way of thinking, the solution to much of our 
surplus military equipment problem is simple. Give the 
schools and colleges all they can take of machines, appliances, 
and equipment for educational purposes now and through 
the years to come. Sell to our manufacturers at nominal cost 
some of the complete products they produced in time of 
war so that those products may be displayed for edification 
and enlightenment in the years ahead. 

We will need constant reminders that the cost of war in 
blood, sweat, and tears may come again. To what better use 
could we put these implements upon which our security once 
depended and will depend again? 
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- @ The war is not over! Battlefield hostilities, it is 
“ true, have terminated in the complete and uncondi- 
i. tional surrender of our enemies. But the fight to 
a maintain and preserve our national security, the fight 


- to prevent another Pearl Harbor in the future atomic 
age, the fight to keep America strong and prepared 
ms for any possible future crisis, is only just beginning. 


@ It is easy to be a wartime patriot. But it requires 
: far more grit and stamina to be a peacetime patriot— 


7 to be actively and constructively interested in vital 
we national problems of military, naval, air, industrial, 
in and scientific preparedness. 


@ The Army Ordnance Association, as after World 
2 War I, is again entering a period of maximum value 
. and usefulness. We urge all members to join with us 
al in the public-spirited program outlined on the follow- 
ing pages. This program is designed to foster and 
promote the future strength, security, and well-being 
: of our great Nation. 





h ( “We will have universal peace when the strong- 
Df est army and the strongest navy are in the hands of 
the most peaceful nation.” 











AN IMMEDIATE PROGRAM 


1. Our Forces Overseas: Maintain adequate mili- 
tary and other supplies to our armies of occupation in 
Europe and Asia. 


2. Reconversion: Speedily reconvert war produc- 
tion agencies to peacetime operations. This involves 
quick plant clearances and equitable contract settle- 
ments. 


3. Surplus Property: Determine and dispose of 
surplus military property rapidly. 


4. Research: Formulate a long-range development 
program conditioned by the atomic bomb, radio prox- 
imity fuzes, radar, and other scientific and industrial 
miracles of the war. 


5. War Reserve: Assemble and properly store our 
war reserve material. 


6. Economy and Efficiency: Inaugurate a policy 
of maximum economy in Ordnance and other govern- 
mental agencies. 


7. Man Power: Promptly discharge surplus mili- 
tary personnel and assist them in their readjustment 


to civilian life. 


8. Stand-by Plants: Select from among the new 
Ordnance facilities those which should be kept in a 
stand-by condition as may be required to meet emer- 
gency production of noncommercial material. 


9. Stand-by Machines: Segregate necessary ma- 
chinery and tools to assure initial phases of possible 
future wartime production. 


10. Personnel: Reorganize the Army personnel sys- 
tem in order to give adequate recognition to Reserve 
and National Guard officers. 

















A LONG-RANGE PROGRAM 


1. Industry-Science-Ordnance: Strengthen in 
every way the close relationship between these three 
factors of national security. Foster close cooperation 
with the Navy, the Air Forces, and with scientific, 
research, and educational institutions. 


2. Research: Maintain a continuing program of 
weapons research and development utilizing all facili- 
ties—governmental and private—for the purpose. 


3. Replacement: Inaugurate an annual weapons- 
replacement program to assure latest types of fighting 
equipment to our armed forces. 


4. Ordnance Districts: Continue in time of peace 
the thirteen decentralized Ordnance districts and in- 
crease their number and strength as industrial con- 
ditions warrant. 


5. Stockpiles: Maintain reserves of strategic raw 
materials to safeguard our future security. 


6. Arsenals: Preserve and protect our arsenals and 
depots to enable them in cooperation with industry 
and science to keep alive the knowledge of ordnance 
production in time of peace. 


7. Training: Train annually Ordnance officers in 
industrial practices and key industrial personnel in 
ordnance design, production, and supply. 


8. R.O.T.C.: Establish Ordnance R.O.T.C. units at 
educational institutions and increase their number. 


9. Logistics: Stress in our educational institutions 
—military and civilian—the science of military and 
naval power as distinguished from strategy and 
tactics. 


10. Keep America Strong: Keep alive public in- 
terest in military, industrial, and scientific prepared- 
ness to assure our supremacy ashore, afloat, and aloft. 











OUR RESPONSIBILITY 





1. Nationwide Influence: Build up the Army 
Ordnance Association to not less than 100,000 mem- 
bers to make known the lessons of industrial pre- 
paredness to all our people. 


2. Annual Meetings: Assemble our members an- 
nually at the Aberdeen Proving Ground and other 
Ordnance establishments throughout the land for the 
study of latest armament developments. 


3. Posts: Keep our members and the public in- 
formed of Ordnance needs and progress through the 
activities of alert programs by our local chapters. 


4. National Divisions: Study and remedy and re- 
port upon particular problems—artillery, small arms, 
ammunition, management, etc.—through the con- 
tinuing activities of national divisions of A.O.A. 
membership. 


5. Publications: Inform our members and the pub- 
lic through our publications on all current national- 
defense problems. 


6. National Headquarters: Render full assist- 
ance to our local Posts and national divisions in plan- 
ning and conducting their activities in conformity 
with A.O.A. objectives. 


7. Library: Inaugurate at national headquarters, 
as soon as conditions warrant, an Ordnance library 
to become a foremost repository of armament informa- 
tion. 


8. Employment Service: Expand, for the use of 
all Ordnance personnel, a professional service for the 
placement of especially trained individuals in in- 
dustry and Government. 


9. Liaison: Continue close contacts with all edu- 
cational, scientific, military, and industrial institu- 
tions for united action regarding Ordnance prepared- 
ness. 


10. Industrial Preparedness: Bring home to all 
our people the truth of our time-honored slogan: 
“‘Pledged to scientific and industrial preparedness as 
our Nation’s strongest guaranty of peace.”’ 
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PITTSBURGH POST 

Maj. Gen. Henry B. Sayler, Deputy Chief of Ordnance, was 
the principal speaker at a luncheon meeting of the Pittsburgh 
Post of the Association on November 13, 1945, in the ballroom 
of the William Penn Hotel, Pittsburgh. 

Tt was a significant occasion in more ways than one. It was 
General Sayler’s first appearance before members of the As- 
sociation since his return from overseas where he served as 
Chief Ordnance Officer of the American forces in Europe under 
General Eisenhower. It also marked the accession of J. D. Berg 
to the presidency of the Pittsburgh Post, succeeding Herbert 
4. Gidney. 

Further, it marked the retirement of Col. Robert C. Downie 
as chief of the Pittsburgh Ordnance District and the installation 
of his successor, Col. Ralph H. Bassett, as chief. Speaking of 
the quality and quantity of ordnance equipment furnished our 
fighting forces in Europe, General Sayler said: 

“The district Ordnance organizations have become an integral 
part of our association with industry. We of the Ordnance De- 
partment have no intention of disrupting this relationship in 
peacetime. I say this advisedly. Some, no doubt, have heard it 
rumored that the Ordnance Department intends to do away with 
the districts and transfer their functions to the Ordnance arsenals 
This rumor is untrue and unfounded. 

“Secretary of War Patterson, General Marshall, General 
Somervell, and other eminent guardians of our national security 
have been stressing the postwar need of thoroughly trained 
\rmy officers, a vigorous program of research and develop- 





ment, and industrial preparedness for manufacturing the products 
f research, tooled and ready for production at a moment's notice. 

“Their recommendations describe perfectly the functions of 
our Ordnance districts before and during the war. The fifth 
anniversary edition of the Pittsburgh Ordnance District’s Flam- 
ing Bomb outlines the two principal tasks of the district office 
during peace. The first was, and is, to build up a unit of Reserve 
officers selected, in the main, from industrial and professional 
men of the district and to train these officers for key positions 





in the district organization in case of war. 

“This job was superbly done. The roster of the Pittsburgh 
Ordnance District is studded with names of men whose out- 
standing achievements during the war reflect credit upon their 
early training. 

“The second peacetime function of the district was, and is, the 
maintenance of a continual and increasingly intensive survey of 
all district industries which might be of service to Ordnance in 
time of war. We all witnessed the effectiveness of this fore- 
sighted policy when war was declared. 

“The district codperated with the research and development 
activities of the Ordnance Department with most satisfactory 
results. Recent publicity given the 36-inch mortar developed for 
Ordnance by Lorenz Iverson of the Mesta Machine Company 
here in less than four months is an outstanding example of this 
cooperation. Ordinarily the development of such a mammoth 
weapon would take at least two years. Our faith in the keen 
judgment of the Pittsburgh Ordnance District in placing de- 
velopment contracts was well founded. 

“Your Ordnance district, as well as the other twelve districts 
throughout the country, has exemplified each of these broad aims 
of our military officials. We would be extremely foolish to dis- 


January-February, 1946 








band such an organization at this time. Let me assure you now 


that neither General Campbell nor myself have the slightest in- 
tention of eliminating the Ordnance districts which have served 
the Department so faithfully since the last war. 

“We need your continued codperation in the future. It is quite 
evident that America’s most noteworthy advances in the science 
of wariare have been made during time of war. This is true 
because only then were large financial resources approved by 
the Bureau of the Budget and Congress for research and de- 
velopment. Only then could we afford the services of the most 
brilliant scientific and industrial minds—your minds. 

“Tt is my sincere wish that America will remember her almost 
fatally negligent attitude toward national defense. Twice during 
the present generation we have been faced with a war for which 
we were not prepared, Both times we have been extremely for- 
tunate in being able to hold (with the assistance of our allies) 
until we were in a position to mount a large-scale offensive. It is 
inconceivable that a potential enemy in the future will not take 
into consideration such a profound historical lesson and strike 


at this country first.” 


M R, BERG became the president of the Pittsburgh Post, Sep- 
tember 1, 1945. He has been closely associated with the Pitts 
burgh Ordnance District and the Army Ordnance Association 
for a long time. He was assistant district chief from July 1938 
until August 1941, when he succeeded Frank B. Bell. 

Since his resignation as district chief on January 12, 1942, 
Mr. Berg has continued as a member of the advisory board of 
the Pittsburgh Ordnance District. He is chairman of the Dravo 
Corporation which has been largely responsible for the success- 
ful production program instituted by the Navy during World 
War II for LST’s, destroyer escorts, and other vessels. 

Colonel Gidney, the retiring president of the Post, served as 
chief of the Finance Section of the Ordnance Department during 
World War I. He has been very active in Ordnance affairs for 
the past twenty-seven years, having retained his Reserve com 
mission in the Ordnance Department until February 1937. 

He was assistant chief of the Pittsburgh District from 1923 
to 1937 and president of the Pittsburgh Post of the Association 
from 1935 to 1945. He has given freely and unselfishly of his 
time in prometing the interests of the Army. He is a national 
director of the Association and chairman of its National Com 
mittee on Aims and Organization. He is vice-president and 
comptroller of the Gulf Oil Corporation. 

The report of Colonel Gidney’s Committee on Aims and 
Organization which was presented to the board of directors of 
the Association in New York at a special meeting on November 
28th will be published in full in the next issue of ARMY ORDNANCE. 

Colonel Downie, retiring district chief, has been associated 
with business, legal, and banking circles in Pittsburgh since 
graduating from the University of Pittsburgh Law School in 
1932. He left the Peoples-Pittsburgh Trust Company in Sep- 
tember 1940 to become chief of procurement in the reactivated 
Pittsburgh Ordnance District. 

He occupied the position of assistant district chief, deputy 
district chief, and executive officer of the district prior to becom 
ing district chief on January 1, 1944. He was relieved from 
active duty October 15, 1945, to assume the presidency of the 


Peoples- Pittsburgh Trust Company. 












General Sayler conferred upon Colonel Downie the Legion 
of Merit for his outstanding service as chief of the Pittsburgh 
District. 

Col. Ralph H. Bassett was graduated from the Military 
Academy at West Point in 1918. An Infantry officer during 
World War I, he served tours of duty throughout this country 
and in the Philippines. He was detailed to the Ordnance Depart- 
ment in 1930 and transferred thereto in 1934. Attached to the 
Army Air Forces in the Mediterranean Theater of Operations 
in 1944 and 1945, he was awarded the Bronze Star for his work 
in surveying bomb damage to the Ploesti oil fields in Rumania. 
He attended the University of Texas, Massachusetts Institute of 
Technology, the Infantry School at Fort Benning, the Ordnance 
Schoo! at Aberdeen, and the Army Industrial College at Wash- 
ington, D. C. 

Arrangements for the meeting were in the hands of Col. 
Thomas H. Eddy, treasurer, and Maj. W. S. Rial, Jr., secretary 
of the Post. Colonel Eddy has been closely connected with the 
Pittsburgh Ordnance District through many years and was 
among the first to go on active duty in World War II. Major 
Rial has been public-relations officer for the district for several 
years and has now returned to civil life. Both officers have 
rendered outstanding service to the Ordnance cause. 


A HISTORY OF WORLD WAR II 


Hanson W. Baldwin, military editor of The New York Times 
and a graduate of the U. S. Naval Academy, Class of 1924, has 
signed a contract with Harper’s for a history of World War II. 
Mr. Baldwin will welcome any information from members of 
the armed services which will help to clarify and fill out the 
official reports. He is particularly interested in the reasons be- 
hind tactical and strategic decisions and in the “eyewitness” ex- 
periences—strategic, tactical, logistical, political—of 
and men. 

Faults or errors of commission or omission, as observed by 
members of the armed services, will also be of much interest. 
Constructive criticism and analyses will be stressed in Mr. Bald- 
win’s history. Letters or communications to Mr. Baldwin should 
be addressed to him at The New York Times, New York 18, 


N. Y. 


officers 


ORDNANCEMEN MAKE SURRENDER SEAL 

Two enlisted armament specialists serving with the 618th 
Ordnance Maintenance Shops in Manila upon the request of 
General of the Army Douglas MacArthur produced the official 
seal of surrender used in culminating the historic ceremonies 
aboard the U.S.S. Missouri in Tokyo Bay on September 3, 1945. 

The exacting work required to create the 2-inch-diameter seal 
was performed by M. Sgt. Thomas G. Banes of Philadelphia, 
Pa., and Tech. 3rd Grade Harry W. Jones of Enterprise, 
Kans. 

Hampered by extreme tropical dampness and because left- 
handed letters were unobtainable, ninety per cent of the seal 
making had to be accomplished by hand. Depending upon 
improvisation, for which Ordnancemen have become famed, tiny 
air holes inserted in a babbit mold allowed for the escape of 
heavy moisture, which was causing molds to burst, and a firm 
impression base resulted. Right-hand lettering was then filed 
and reshaped for left-hand impression, embossing the words “By 
the Supreme Commander for the Allied Powers” upon the in- 
strument of surrender. 

Completed in two days, Army officials flew the seal to Okinawa 
where it accompanied the Supreme Commander to Tokyo waters. 
Neither Banes nor Jones had previously manufactured an item 
of this type. 

Brig. Gen. J. L. Holman, acting for General MacArthur, com- 
mended the men for their work. General Holman said in the 
commendation: “In making, under adverse conditions, the dry 
seal for the Supreme Commander for the Allied Powers you 
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did well a job not normally expected of you. Your diligent and 
skillful work has brought credit to the Ordnance Department 
| commend you on a job well done.” 


SEVENTH SERVICE COMMAND 


The St. Louis Ordnance District received an invitation to 
select a representative of all its civilian and military personne 
to join a Seventh Service Command committee for the Persona! 
presentation of the Seventh Service Command’s tribute to the 
President of the United States. The committee was received ai 
the White House in Washington by the President himself. 

As the Seventh Service Command has surpassed all] Other 
service commands for seven consecutive war finance Campaigns, 
the Treasury, because of this being President Truman’s home 
service command and to honor the command’s superior war 
finance campaigns, arranged that this recognition be made. 
Che district chief selected Walter L. Rust, a member of the Price 
adjustment section, who had been of valuable assistance to the 
district in its procurement and financial activities, to represent 
the Seventh Service Command at the personal presentation of 
the tribute to the President. 


NECROLOGY 

Col. Myron S. Falk, who did outstanding work in the produc. 
tion of powder and explosives for the Ordnance Department jp 
World Wars I and II, died at his home in New York City, 
November 26, 1945. In World War I he served in the Explosives. 
Loading, and Chemical Division, Office of the Chief of Ordnance. 
and in World War II in the Ammunition Division. 

An engineer of unusual attainments, Colonel Falk knew the 
intricacies and danger of explosives production as did few 
other men. He was tireless in his devotion to the Ordnance 
cause and continued his work throughout World War II until 
the state of his health compelled his retirement. He was a charter 
member of the Army Ordnance Association. 

Born in New York City, Colonel Falk was graduated as a 
civil engineer from Columbia University, as a mechanical en- 
gineer from Stevens Institute, and received a Ph.D. from Colum. 
bia. He was the author of severa! books and, as head of Colum- 
bia’s testing laboratory, published numerous works of a tech- 
nical nature 

At the beginning of World War I he was appointed a major 
in the Ordnance Department and took charge of the production 
of raw materials for the Ammunition Division. Subsequently 
he became chairman of the board of directors of Wonham, Bates 
& Goode, which required frequent trips to the Far East and 
South America. In 1927 he became vice-president and chief 
engineer of the American Bemberg Corporation for which he 
built a manufacturing plant in Johnson City, Tenn. 

Notwithstanding his retirement from all active work in 1928, 
Colone! Falk returned to the Ordnance Department in 1941 as 
consulting engineer to the Ammunition Division, in which posi- 
tion he assisted in the construction of sixty ammunition plants 
and received for his services the Civilian Award of Merit. He 
was an outstanding public servant—efficient, industrious, loyal, 
and kindly. The Nation is greatly indebted to him for his patriotic 
service. 


NOTICE has also been received of the deaths of the following 
members of the Association: H. S. Auerbach, Salt Lake City, 
Utah; R. E. Barrett, Holyoke, Mass.; F. C. Best, Oconomowoc, 
Wis.; W. F. Costello, New Britain, Conn.; H. E. Jacobs, Mil- 
waukee, Wis.; Tracy Manville, Pittsburgh, Pa.; R. M. Mc- 
Lellen, Chicago, Ill.; Mason Phelps, Chicago, Ill.; B. K. Skeoch, 
Anderson, Ind.; C. E. Snyder, Muskegon, Mich.; C. L. Taylor, 
Youngstown, Ohio; C. A. Young, Kansas City, Mo. To their 
relatives and friends, ARMY ORDNANCE, on behalf of the As- 
sociation membership, extends condolences. 


ARMY ORDNANCE 











me etcene 


=_>_ 


~~ — ea =a -—- © => = &* “=< = oo 


7 


a 6Ue 


— om ote Ge 








tment, 


ON to 
Onnel 
“Sona! 
O the 
ed ai 


Other 
igns, 
home 

War 
nade, 
Price 
> the 
esent 
mm of 


duc- 
nt in 
City, 
ives, 
ince, 


the 
few 
ance 
intil 
rter 


iS a 
en- 
um- 
um- 
ch- 


jor 
tion 
itly 
ites 


rief 
he 


ng 




















cost OF MILITARY TRAINING 

Approximately 1,200,000 youngsters reach the age of 18 each 
year. Up to a few weeks ago both the Army and the Navy made 
their plans on the assumption that the physical qualifications re- 
quired of the youngsters would be the same as those required 
under the Selective Service System. On that assumption, it was 
figured that about 830,000 voungsters would be admitted to 
training each year, the Army to take a little over 600,000, and 
the Navy to take a little over 200,000. 

However, the President, in his recommendation to the Con- 
gress, urged a more liberal physical standard, so that only those 
youngsters who were totally unfit should be rejected, leaving 
all of the remainder, fit and partially fit, to be admitted to the 
training. This recommendation caused the War and Navy De- 
partments to revise their estimates to the extent that the Army 
would train 700,000 and the Navy 300,000—a total of 1,000,000 
trainees each year. 

The Army people estimate that the total average annual cost 
for training 700,000 after the system has been running a few 
years will approximate $1,700,000,000. This includes all the pay 
and allowances to be given to Regular Army and Reserve officers 
(the latter greatly predominating) who will be assigned to the 
job of teaching and training. It also includes pay for the trainees 
on the basis of $30 a month, plus necessary expenditures in the 
way of dependency allowances which may be required by some 
few of the youngsters for the help of their families. The Navy 
estimates run about parallel with those of the Army. For the 
training of 300,000 youngsters the Navy will need about $700,- 
000,000. 

One thing should be remembered: During the first few years 
of the training the cost will be somewhat less than the estimates 
cited above, for the reason that both services have on hand a 
large accumulation of facilities and equipment which can be used 
profitably without additional cost. In other words, they can live 
on their reserves for a while. 

As time goes on, however, those facilities and equipment items 
will suffer from wear and tear and actual expenditure, thus 
necessitating expenditures for repair and replacement. In other 
words, it will take more money to run the show eight or ten 
years from now than it would take during the next three or 
four years. The estimates of the War and Navy Departments 
cited above are what might be called long-pull estimates. They 
reflect the opinion of the Departments as to the annual cost after 
the reserves have been consumed, not the annual cost of the im- 
mediate future—J. W. WapswortH, U, S. House of Represen- 
tatives, in a letter to Rep. L. H. Gavin. 





THE BACKDOOR APPROACH 


Once more the antigun crusaders are hard at: work. Having 
always been soundly beaten when they attempted by direct ap- 
proach to put over their Gestapo law, they are once more trying 
the backdoor approach. Having no logic to support their dis- 
armament program, they are again turning to the old familiar 
“viewing with alarm” and to public statements planned to arouse 
hysteria in the local, state, and national legislatures. 

The basis for the latest register-all-firearms-and-eliminate- 
crime campaign is the return of souvenir firearms from overseas 
by members of the armed services. The campaign was originally 
started with the claim that thousands of light machine guns and 
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machine pistols were being mailed home and brought in by re- 
turning veterans. All such weapons are already thoroughly cov- 
ered by Federal law and by the firearms laws of many states. In 
addition, the armed services prohibit the return to the United 
States of all such weapons. 

When these facts were pointed out, the antigun crowd (most of 
whom are neither familiar with existing law nor with the differ- 
ence between a pistol and a machine pistol) promptly switched 
their propaganda and began talking about (a) the thousands of 
“guns” that were being mailed or brought into the United States 
by veterans, (b) the terrible danger of returned veterans, armed 
to the teeth, going on a rampage of crime as a result of their 
soldiers’ training in violence, (c) the probability that returned 
veterans would carelessly give or sell their hard-earned souvenir 
weapons to gangsters, (d) the shattered homes that would surely 
result when the veterans’ wives and children began playing with 
the souvenir weapons. 

Of all the lies, half-truths, and sob-sister pleas that have, in 
past campaigns, been utilized to try to disarm the reputable 
American, nothing has ever exceeded the misinformation and 
mouthwash that is currently finding its way into the public print 
Americans are already being asked to forget (1) that less than 
two out of every hundred men called to the Colors to fight this 
war knew anything about the construction or use of rifled arms; 
(2) that registration of privately owned firearms was the legisla- 
tive dictum on which Mussolini, Hitler, and every dictator before 
them rode into power. 


In combating this latest campaign, sportsmen should remember 
that the “thousands of guns” which are being talked about by the 
would-be Gestapo boys are guns already held in U. S, Customs 
warehouses.. They already have been legally seized and con- 
fiscated by the Government because the existing Federal laws 
and the regulations of the Army and Navy adequately cover 
the situation. The very fact that these weapons have been legally 
seized is indication to any normal mind that no further laws are 
needed to handle the “problem” of the returning veteran and 
his souvenirs. 

The fact that some Federal officers (of the Alcohol Tax Unit, 
Internal Revenue Division, Treasury Department) are encour 
aging local police to register all firearms despite the fact that 
Congress has specifically exempted from Federal registration all 
firearms except submachine guns and “sawed-off” rifles and 
shotguns indicates that the Gestapo idea, a national police control 
of the individual citizen’s personal weapons, has again acquired 
dangerous force. 

Such local “crime waves” as have occurred have been due to a 
criminal element among civilian stay-at-homes. Neither veterans 
nor their souvenir weapons can be held responsible for what has 
happened in a few war-expanded communities, This is true 
although between three and four million veterans—and their 
souvenir weapons—have already returned to civilian life. 

The present campaign to register all guns is another campaign 
of innuendo, half-truth, and hysteria. Local sportsmen’s organi- 
zations and individuals must make known their opinions through 
their local press and by contact with their City Councilmen, State 
Legislators, and Congressmen. Every antigun statement must be 
met by a prompt reply from local voters. Shooters and all citi- 
zens who believe in the American’s right to defend his person 
and property without the “by-your-leave” of police or military 
must speak plainly and promptly if they are not to lose one of 
the precious things for which they have given of their life’s blood 
during the past four years.—Editorial in the American Rifleman, 
November 1945. 

Epitor’s Note.—Among the weapons that may be brought into 
the country legally are certain captured enemy small arms, The 
dangers inherent in firing these with American ammunition are 
pointed out in the editorial on p. 90 of this issue. 
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Here is a story that now can be told. 
wor —as far back as 1926 — Continental was working with 
Army Ordnance to develop and perfect the air-cooled engine 
for tanks. When the emergency came, Continental was ready. 
Continental was in volume production many months before 
Pearl Harbor, and tanks powered by Continental engines were 
a major factor in checking the Panzer onrush until this country 


was set to exert its full military might. 


But the 


Complete victory has been won, but responsibilities remain. 


important fact is that this corporation continues. 
Continental will continue to give the Armed Services of the 
United States first call on jts facilities. Continental engineers 
will skills and 


ingenuity toward producing military engines more powerful, 


and technicians continue to devote their 
more flexible, more reliable than ever before. Continental will 


contribute its full share toward maintaining the Power to Win. 


[ontinental Motors [orporation 





MUSKEGON, MICHIGAN 





L 












New Developments 


















NEW GIANT MORTAR 

Details can now be released of the Army’s new giant 914-mm, 
(3614-inch) mobile mortar, largest and most destructive Weapon 
of its kind, capable of hurling a 3,650-pound projectile a distange 
miles. Dubbed “Little the giant mortar has a 
rifled, 22-foot, muzzlé-loading tube which, with its firing mech. 


of six David,” 
anism and other parts making up the tube assembly, weighs 
approximately 80,000 pounds. The mortar’s base assembly, on 
which the tube rests, is constructed like a huge box and weighs 
93,000 pounds. (See photographs of the new weapon in this issue) 

While traveling, the mortar’s tube and base assemblies each 
make up separate tractor loads. A complete “Little David” unit 
also includes a bulldover and crane with bucket shovel to dig 
the emplacement. The huge mortar can be emplaced in twelve 
hours, while the largest (820-mm.) known German artillery 
weapons were hauled on twenty-five railway cars and required 
three weeks to put in firing position. The mortar’s base assembhy 
contains the elevating and traversing mechanisms and all control 
equipment. 

Various methods for emplacing the giant mortar were tried, 
and the ramp system was found most satisfactory. This requires 
a deep pit with a ramp leading to the surface. The base assembly 
is driven into the pit and earth packed-around it until it is flush 
with the surface. The tube assembly is then driven on steel run- 
ways over the top of the base and lowered into position by 
hydraulic jacks. 

The mortar’s 3,650-pound projectile is brought to the em- 
placement by truck. In loading, the doughnut-shaped propelling 
charges, consisting of a 136-pound powder base and two equal 
increments weighing forty-one pounds each, are placed in the 
tube. Then the projectile, containing a 1,550-pound bursting 
charge made of Picratol, is lifted by means of a lightweight 
sling around its girth and placed in position at the muzzle of 
the tube. 

With the tube in a horizontal position, two or three men start 
the projectile on its way about six or eight inches into the muzzle. 
After the tube is raised, the projectile slides down to a seat at 
the front of the powder chamber in about twenty seconds, Unlike 
small mortars where the projectile is fired as it strikes a firing 
pin at the base of the tube, the “Little David” projectile rests 
in the chamber. Then, after the range has been checked, the 


mortar is fired by use of a conventional lanyard 


ROBOT WAR MACHINES 

Robot air machines that can “think” and act faster than their 
men creators figure heavily in the Navy's plans for the Nation's 
future defense. The pilotless aircraft of the future, controlled by 
electronics, will “home” electronically on its target. Electronic 
“brains” will guide the countermissile with precision, Out of re- 
search and development programs will come air-borne radars 
which can initiate defense. 

\ completely new field of propulsion is being investigated in 
the realm of guided missiles, Power plants to give speeds of 
more than 700 miles an hour—above the speed of sound—are 
under study, An extensive pilotless-aircraft program was already 
under way on V-J Day with successful development of such 
devices as the “Glomb,” “Gorgon,” and “Gargovle.” 

The Glomb is a 4,000-pound glider bomb which can be towed 
by a lighter plane, released, and directed to its target by radio 
and television. The Gorgon is a jet-propelled missile carried by 
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NII GEA AT ANAL ONAESSIEAEAIES 


Provide Essential 


These Nickel steel parts for air- 
craft engines meet the rigid re- 
quirements and specifications 


of the Army Air Forces. 


Turned out by the thousands by 
American Safety Razor Corpo- 


ration, they satisfy the engine 
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builders’ demands for high me- 
chanical properties, minimum 
distortion after heat treatment, 
close tolerances and thorough 


reliability in service. 


We invite consultation on the 
use of Nickel or Nickel alloys in 


your products or equipment. 
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“Tell me who are your friends 
and I'll tell you who you are.” 
... This old saying, applied to 
Autocar, quickly reveals the 
worth of Autocar Trucks; for 
Autocar’s friends — those who 
buy these famous trucks again 
and again—form a roster of the 


industrial leaders of America. 


AUTOCAR TRUCKS 





MANUFACTURED IN ARDMORE, PA. « FACTORY 


BRANCHES AND DISTRIBUTORS IN PRINCIPAL CITIES 
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a bomber and sent into enemy aircraft by radio control of by 
its own automatic target-seeking device. The Gargoyle, also jet. 
propelled, carries a 1,000-pound armor-piercing bomb which auto. 
matically seeks out and collides with a ship target. 


VAMPIRE FLIES 540 M.P.H. 


Britain’s standard RAF Vampire, a jet-propelled fighter, hay 
a normal top speed of 540 miles an hour, the highest yet claimeg 
for any operational fighting plane. 


AUTOMATIC RADAR CAMERA 


Expected to have both military and commercial applications 
an automatic radar recording camera developed by the Fairchilg 
Camera and Instrument Corporation of New York permits ap 
operator to observe the luminous picture on the radar oscillo. 
scope while the camera is recording the image on 35-mm. motion. 
picture film. 

Wired directly into the radar circuit and mounted above the 
oscilloscope, the camera, containing a beamsplitter in the Viewing 
hood, passes yellow light to the eye, reflects only the more actinic 
blue light upward to the lens, with little danger of fogging the 
film, 


WING BRAKES 

Novel wing brakes are an addition to the latest Black Widow 
P-61 night fighter. Designed to prevent the plane from over. 
running enemy aircraft when attacking, the brakes are reénforced 
metal grids that open vertically to top and bottom wing surfaces 
about midway on the wing chord. They are counterhinged and 
counteracting to reduce operating pressures. When fully ex. 
tended, the brakes provide a slowing force about equivalent to 
the normal weight of the night fighter. 


ELECTRIC TORPEDOES 


Electric torpedoes, ‘slipping through the water with no wake 
to warn an enemy ship of their approach or to betray the pres- 
ence of the U. S. Navy submarines which fired them, sank nearly 
300 Japanese vessels—well over 1,000,000 tons of combatant and 
merchant shipping—during the war. 

Torpedoes driven by steam turbines necessarily leave a reveal- 
ing wake of bubbles as they travel through the water. The elec- 
tric torpedo, with its wakeless run through the water, was espe- 





U. S. Navy 


The electric torpedo weighs 1! tons. 


cially effective in daylight attacks on combat ships and in ut- 
detected raids on large enemy convoys guarded by escorting 
destroyers. 

The first attack by electric torpedo fired by a U. S. submarine 
was made in September 1943. By the fall of 1944 a considerable 
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MANY FIGHTER PILOTS and aerial gunners acknowl- carrier reset. It is dependable, operates fast and 
edge their training in shooting clay targets is largely provides maximum safety for the trap boy. It 
responsible for their superior marksmanship in represents another reason why shooters say, “If 
bringing down enemy planes. Most of them It’s Remington—It’s Right!”” Remington, the old- 
would not recognize the intricate, efficient piece of est manufacturer of firearms in the country, makes 
unseen machinery in each trap house that throws a complete line of equipment for clay target 
out the clay targets. Sturdy, dependable Reming- shooting. 
ton Wonder traps like the one shown above have 
thrown millions of clay “‘birds’’ for gunnery stu- © , 
dents learning to hit flying targets. Rem 7, Tt ton, 

AIS ARE cocaine 

The Remington Wonder trap is unsurpassed for 
gunnery training purposes. It has an automatic “If It’s Remington— It’s Right!” 

Navy 

un- REMINGTON MODEL 31 pump action repeat- 


REMINGTON “SHUR SHOT” shells have been used 
by the millions for aerial gunnery training purposes. 
Known the world over for uniform performance and 
their exclusive Kieanbore non-corrosive priming. 


ing shotgun. Aerial gunners call it “The 
pump gun with the ‘ball-bearing’ action.” 


. . REMINGTON “BLUE ROCK" CLAY 
ting TARGETS. Easy to see and easy to hit. 
Maximum speed of rotation and mini- 
mum breakage in transit and handling. 








rine 
able vie i Bos 
Wonder, Shur Shot, Kleanbore and Blue Rock are Reg. U. S. Pat. Off. by Remington Arms Co., Inc., Bridgeport 2, Conn. 
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Protect Drivers and 
Equipment with the Safety of 
CONTROLLED BRAKING POWER! 


SIMPLICITY 


Only a few flexible wires. Nothing 
te no, att knocked off. or chatier 


je complicated mechanisms, 





Specify WARNER VARI-LOAD 
ELECTRIC BRAKES 





HEN a driver of a big tractor- 

trailer outfit lacks confidence in its 
old-fashioned braking system, and gets 
the habit of “jamming on the brakes” to 
slow up or stop—it means plenty of wear 
and tear on tires, braking mechanisms 
and rolling stock. And often emergencies 
which call for such drastic application of 
brakes result in major damage due to 
accidents. 


The proved way to AVOID all these situations, is to 
equip with Warner “Vari-Load” Electric Brakes— 
with braking power under instant and complete con- 
trol at all times. Drivers can pre-set the brakes on 
the trailer to fit both road and load conditions. Thus 
all stops—emergency as well as run-of-the-road— 
can be made confidently and without undue strain 
on the driver or equipment . . . protecting himself 
and cargo, and preventing loss of time spent on 
maintenance work, or costly delays due to wrecked 
equipment. 


On all future trailer purchases, specify Warner 
“Vari-Load” Electric Brakes—world-famous for 
safety, simplicity, and dependable, efficient, trouble- 
free performance. 


WARNER ELECTRIC BRAKE MFG. COMPANY 
BELOIT, WISCONSIN 


WARNER 


ELECTRIC BRAKES 
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percentage of torpedoes fired by the underwater fleet in the P, 
cific were of this type, known as the Mark 18. By July 1945 


about 3,200 had been used in successful attacks on hundreds 


enemy vessels. 


POWERFUL EXPLOSIVES DEVELOPED 

The familiar name TNT has been superseded on the lips of 
ordnancemen by such names as RDX, Torpex, HBX, Tritonal, 
and Compositions “A,” “B,” and “C”, These explosives, far 
more potent than any military explosive in use at the start oj 
the war, have increased the fighting effectiveness of America’s 
ships and planes. 

RDX, which has increased the devastating power of bombs 
mines, torpedoes, and depth charges, was developed by the hemes, 
ment Research Department at Woolwich, England. 

The most important underwater explosive developed during 
the war is Torpex. It is a mixture of three substances—TNT. 
aluminum powder, and RDN. One hundred pounds of Torpey 
will produce as much underwater damage as one hundred and 
fifty to two hundred pounds of TNT. 

The greater power of Torpex as compared with TNT was 
accompanied, however, by greater sensitivity to explosion, mak- 
ing its handling somewhat more hazardous. Early in 1945 the 
Navv Bureau of Ordnance and the National Defense Research 
Comittee developed a new explosive, HBX, which combines 
the power of Torpex with the insensitivity of TNT. HBX js a 
mixture of RDX, TNT, aluminum powder, and a desensitizing 
agent comprised mainly of wax. 

\nother important new explosive is known as Tritonal. Com- 
posed of TNT and aluminum powder, it combines the insensj- 
tivity of TNT with considerably greater power. 

Minol is the name of a new British explosive used by the Royal 
Navy in mines and depth charges and by the RAF in block- 
husters and other bombs. It contains TNT, ammonium nitrate. 
and aluminum powder. 

\n explosive called Composition “A,” made of RDX and way, 
had started to replace the older and less powerful Explosive “D” 
(ammonium picrate) in Navy projectiles toward the end of the 
war. On the basis of extensive tests it was estimated that the 
effectiveness of antiaircraft projectiles against Japanese suicide 
planes was increased about sixty per cent by the use of this new 
explosive. The “baseball” impact-firing hand grenade also uti- 
lizes Composition “A”. 

Composition “B,” a mixture of RDX and TNT, has been 
used by the Army and to some extent by the Navy in the 500-. 
1,000-, and 2,000-pound general-purpose bombs and in the various 
fragmentation bombs. 

Composition “C” is a plastic explosive of the consistency of 
putty and was used primarily for demolition purposes. 


AIRPLANE MOTORS NOW °*CANNED” 


“Canned” aircraft engines are being shipped to the planes 
which will be used in the occupation of Japan and the Pacific. 
To protect motors from excessive moisture and damage in han- 
dling, the Warren City Manufacturing Company, subsidiary ot 
Graham-Paige Motors Corporation, is welding airtight steel con- 
tainers, eight feet tall and five feet in diameter, in which engines 
are mounted on shockproof rubber cushions. 


INFRARED SEARCHLIGHTS 


Prior to V-E Day, extensive research was being conducted by 
German scientists on infrared detection. It was used to great 
effect in tank warfare at night when opposing tank units had 
difficulty spotting one another and closing in for the kill. The 
Germans developed infrared filters for their searchlights and 
shot them toward areas where they believed allied tanks were 


ARMY ORDNANCE 






















uring 
‘NT, 
per 
| and 


Was 
mak. 
> the 
arch 
bines 

is a 


izing 


"om- 


ensi- 


‘01 al 
ock- 
rate, 


wax, 
“n” 
* the 
the 
cide 
new 
uti- 


been 
00-, 


wus 


ines 
ific, 
lan- 


‘on- 
ines 


“eat 
had 
[he 
and 
ere 

















Products: 


B&aW TUBES SAVE TIME... 


-CUT COSTS 


From a wide variety of war production re- 
quirements successfully solved by forming 
and/or machining ordnance items from B&W 
Mechanical Tubing come many cost-cutting, 
time-saving ideas for making better peacetime 
products. Bomb and rocket casings, elevator 
and catapult structures, aircraft struts, propel- 
ler shafts, hydraulic assemblies, tank treads and 
bushings, engine bearings . . . these are just a 
few of the war-born applications of B&W Tub- 
ing that suggest design and production short- 
cuts to improved quality, lower manufacturing 
costs and greater profits in new equipment for 
industrial and civilian uses. 

Hundreds of different precision parts and 
structural members can be machined and 





Other B&W Products 


THE BABCOCK & WILCOX CO. 
» 8S LIBERTY STREET * NEW YORK 6,N. Y. 


Water-Tube Boilers, for Stationary Power Plants, for 
Marine Service * Water-Cooled Furnaces * Super- 
heaters * Economizers * AirHeaters * Pulverized-Coal 
Equipment * Chain-Grate Stokers * Oil, Gas and Multi- 


3 fuel Burners * Refractories * Process Equipment. 
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Hydraulic lift jacks on Army Tankdozer ap and on material 


handling truck (2) are both encased in B&W Tubing. 


formed from easy-to-work, dimensionally accu- 
rate B&W Tubing .. . and faster, more uni- 
formly, in fewer operations and with less scrap 
loss than from solid stock. Now is the time to 
find out how you can take advantage of tubular 
parts in your products. 

B&W can help you . . . in two important 
ways: By sharing its broad and diversified ex- 
perience in matching tubing — both seamless 
and welded—to mechanical uses with your de- 
signers and engineers, and by supplying either 
kind of tubing of the proper analysis, size, 
gauge, temper and finish for each job. Get in 
touch with the nearest B&W office today for 


prompt reliable advice. 
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BULLET-POINTING MACHINE 


(improved Foreign Type) 


Five operations available. Companion 
machine takes cup and preforms all 
draws, with possible clip trim. 





“One of our large family of Small Aums » 
> Ammi Snapamstt This line is the. 
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WATERBURY FARREL 


FOUNDRY AND MACHINE COMPANY 


Connecticut, U.S.A. 


SALES OFFICES: 
CLEVELAND 


Waterbury 


CHICAGO NEWARK, N. J. 
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lurking. Since infrared rays are invisible, the allied tankmen did 
not know they were being illuminated. 

The infrared rays from the filtered searchlight beams hit the 
allied tanks, bounced back to devices known as Bildwandlers 
or “image changers,” mounted on German tank guns. The Bild. 
wandlers transformed the infrared rays into an image of the 
opposing tank, and the gunners opened fire. 


GENERATOR FOR VT FUZE 

Development of a tiny wind-driven electric generator no larger 
than a pocket watch and designed to fit into the nose of an aérial 
bomb or rocket projectile, was a major factor in the perfection 
of the VT proximity fuze. 

lhe fuze consists of a very small but incredibly rugged radio 
transmitter and receiver, the size of a man’s fist. Installed jn a 
bomb or projectile, it sends out high-frequency radio wayes 
which cause the detonation of the explosive charge when they 
bounce back from enemy aircraft. vehicles, or the earth itself. 

A major hurdle in Army development of the fuzes was the 
problem of supplying electric power for the minute radio. This 
was tentatively solved by development of a tiny dry-cell battery 
which, although no larger than the cap of a fountain pen, supplied 
adequate voltage for the few seconds it had to function. 

This power source worked well in laboratory and proving- 
ground tests, but it would be undependable in combat because 
the batteries would fail in the extreme cold of high altitudes. 

Under Signal Corps supervision, a development program was 
established at the National Bureau of Standards in Washington 
to perfect a generator to replace the batteries. A development 
model was completed in late 1943, utilizing a propeller recessed 
in the nose of the projectile as a windmill to drive a tiny gen- 
erator. Whirling at a rate of 100,000 revolutions a minute—50 
times faster than the spin of an airplane propeller—the windmill 
supplies sufficient power to the generator to create a continuous 
radiation of radio waves from the bomb or projectile. 

Extensive tests have demonstrated that one out of every two 
VT-fuzed rockets fired from a fighter airplane could be counted 





\ 
U. S. Navy 
Pencil-thin radio tubes. left, powered VT 


fuzes such as shown in the 5-inch shell. 


upon to bring down an enemy airplane at 1,000-yard range. 
Since the usual fighter plane normally carries six 4%- inch 
rockets, a single plane could account for three enemy airplanes 
on each mission. 

Another use of VT-fuzed rockets centered upon soldiers in 
foxholes or gun emplacements, or airplanes parked in revetments. 
Practical tests shcwed a twentyfold increase in the number of 
casualties compared with a rocket fuzed to detonate on contact 
with the ground. Rockets bearing the VT fuze detonated just 
above the target, blanketing the immediate area with a hail of 


high-velocity fragments. (Continued on p. 106) 
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Hydraulic Power 














THE HEART OF THE MODERN MACHINE 
Hydraulic Power Units are 
More Efficient 
More Compact 
More Economical 
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High volume pumps and controls for all ram applications. 


THE NEW WORK AIR BRAKE COMPANY 
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[In some large radio plants, whole departments were taken over 
for production of the generators and the very small tubes used 
in the radios. 

While the tiny batteries developed especially for this fuze 
proved impracticable for combat use, they have been found in- 
valuable as a power source for hearing aids and are already jn 
production for that purpose. 


STREPTOMYCIN—NEW WONDER DRUG 


Streptomycin—the new wonder sister-drug to penicillin—s noy 
being used in thirty general Army hospitals over the country by; 
is difficult to obtain because the total output of the four companie, 
iimaking it has been only fourteen ounces a month. 

Production is limited severely because the drug is obtained 
from a natural fungus found in the soil and must be growy 
under carefully controlled laboratory conditions. 


NEW LUXURY AIRLINER 

A luxury airliner, the Republic Rainbow, is now under process 
of development. It will accommodate 40 passengers and a crey 
of 7 as well as provide ample space for the carrying of 1,60 
pounds of baggage plus 1,700 pounds of cargo. The speed of 
this aircraft is expected to permit regular scheduled trips from 
New York to London or the European Continent in 9 to 91 
hours, New York to Mexico City in 5 hours, San Francisco tc 
Honolulu in 6% hours, and from the United States West Coast 
to the Orient in 15 to 16 hours. 


HIGH-SPEED CAMERA 

The Army’s Pictorial Service has developed for the use of 
the Surgeon General’s Office a camera which uses an ultrahigh- 
speed, high-intensity, self-contained light source. The new device 
is as simple in operation as a box camera. It enables any one 
to take color or black-and-white still pictures of the fastest 
action, indoors and outdoors, at distances of from six inches to 
twelve feet. 

The camera uses 35-mm. film, and the light source consists 
of a coiled circular quartz vapor discharge tube. The tube, de- 
signed and constructed by the General Electric Company, gives 
a flash of approximately 1/25,000th of a second duration—too 
short a period of time to harm the eye. 


JET ENGINE LUBRICATION 

Lubrication of jet-propulsion engines is reported to be accom- 
plished by means of a mistlike spray consisting of ninety-five 
per cent chilled compressed air and five per cent oil. The spray 
is directed on the ball bearings at either end of the engine, on 
which the single longitudinal axle revolves, the air cooling the 
metal and the oil protecting it from foreign matter and rust. 


VERSATILE ARMY RADIO 

One of the most versatile radios ever developed by the Army 
Signal Corps is the SCR-694. It is an extremely compact 2-way 
radio telephone and telegraph outfit designed for use in vehicles, 
as a portable ground station, or at a front-line command post. 
The receiver and transmitter units are both contained in one 
small case weighing only twenty pounds. With a panel cover in 
place, this case forms a waterproof unit and will actually float 
when placed in water. 


10.000-HORSEPOWER ENGINES PREDICTED 


Gas-turbine aircraft engines of as great as 10,000 horsepower, 
more than the combined output of a B-29’s four engines, have 
been predicted by Harry A. Winne, General Electric Company's 
vice-president in charge of engineering. 

At present, intensive work is being done on the Propjet, a 
revolutionary new power plant which uses gas-turbine force to 
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of all Types 


Cars * Reconnaissance Cars * 


guns of all sizes * High-speed 


Water Purification Units * Air 
Rotary Snow Removal Equipment 
Field Fuel Servicing Trucks. 


Military Transportation Equipment 


INDIANAPOLIS, INDIANA, 


and Many Foreign Governments 
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Combat Tanks * Armored Cars * Scout 


Offi- 


cers Cars * Ambulances * Mobile 


Machine Shops x Artillery Tractors for 


Track 


Laying Artillery Tractors * Captive Bal- 
loon Winches * Air Field Service Trac- 
tors * Airplane Crash Trucks * Fire 
Equipment * Airplane Wrecking Trucks 
Mobile Aircraft Machine Shops * Mobile 
Oxygen Generator Units * Mobile 


Field 
* Air 


We are Specialists in the Design and Production of 


MARMON-HERRINGTON (0., INC. 


MANUFACTURERS OF ALL-WHEEL-DRIVE VEHICLES 
AND HIGH-SPEED TRACK-LAYING VEHICLES 


U.S.A. 


Purveyors to U.S. Army, U.S. Navy, U.S. Marine Corps 
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New Developments 





drive a propeller and provide a jet thrust simultaneously, De. 
signed primarily to drive high-speed military transports and 
bombers, the Propjet has been subjected to rigid test-stand runs 
and has been installed in an experimental Army Air Forces plane 
of advanced design. 

Through reduction gears the gas turbine drives the Propeller 
and the gases passing through the turbine wheel discharge ree. 
ward, the resultant thrust being utilized in jet propulsion, thus 
giving the engine a combination of propeller and jet power. 


*“KEEP THE FLEET’ PROGRAM 

The Navy’s “Keep the Fleet” program, designed to preserye 
America’s present sea power in readiness for future emergency 
action got under way officially when the 10,000-ton cruiser Broox. 
LYN, scientifically protected against deterioration, became the 
pilot ship of a peacetime “reserve fleet” that will number hun. 
dreds of efficient fighting vessels. 

New developments in dehydration and precise automatic instry. 
mentation for controlling and recording humidity now make it 
possible for the Navy to preserve a “reserve fleet” for twenty 
years or longer and with economy and efficiency never before 
achieved. 


FAST NEW NAVY FIGHTER 


A new Navy fighter plane, the twin-engined Grumman F7F 
Tigercat, swiftest and most powerful built for the fleet, was de- 
veloped by the Navy as an answer to improved performances by 
Nipponese aircraft. Outstanding characteristics of the Tigercat 
are: Ability to climb steeply at better than a mile a minute: 
a 4,000-pound bomb load—greater than any other fighter—or a 





U.S.M.C, 


Grumman F7F Tigercat Navy fighter. 


full-size torpedo; a longer range than any previous fighter plane. 

The first twin-engined fighter used by the Navy, the Tigercat is 
powered by two 2,100-horsepower double Wasp Pratt & Whitney 
radial air-cooled engines turning 3-blade propellers. The horse- 
power may be increased for short emergency periods by water 
injection to the engines, and the plane, if necessary, can fly home 
on one engine. 


NEW RADIOS 


Two radio sets which were used to a high degree of efficiency 
in both the European and Pacific Theaters of Operation by 
ground troops in the control of tactical aircraft have now been 
released from the “secret list.” The two sets are the AN/VRC-1 
and AN/TRC-7. 

Designed for operation from a jeep off the vehicle’s storage 
battery, the AN/VRC-1 is a combination of high-frequency 
and very-high-frequency radio with a variable-distance range of 
20 miles for voice, 40 miles for tone, and 60 miles for continuous 
wave when the high-frequency transmitter is used. The output 
of the very-high-frequency transmitter was found to vary from 
30 miles for a plane at 1,000 feet to 180 miles for a plane at 
20,000 feet altitude. (Continued on p. 110) 
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Just try it... Take a genuine “Sealdtite” capacitor and try to squeeze 
it. No results. You'll find it has no soft spots, which in ordinary 
tubulars provide room for moisture, the capacitor’s worst enemy, 
because the Solar capacitor has an internal winding of high quality 
paper and foil, skillfully molded into solid plastic. 

No moisture can penetrate this protective case and its substantial 
construction permits rough handling, assures long and reliable service. 

Use “Sealdtite” capacitors. Send for your copy of Catalog V-4. 

Any Climate— Any Atmosphere— Any Service. 


BAYONNE PLANT - 
aot WEST N.Y. PLANT 
- A TOTAL OF EIGHT ARMY-NAVY¥ 
‘Oya A EXCELLENCE AWARDS 
2OLAR SOLAR MANUFACTURING CORP. 
285 MADISON AVENUE, NEW YORK CITY 
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Accounting-Bookkeeping 
| Machines 
| Include 


Cash Registers 
Cash Control Machines 
Window-Posting Machines 

Bookkeeping Machines 
Typewriting-Bookkeeping Machines 
| Proof and Control Machines 
! Payroll Machines 
| Analysis Machines 
_ Check-Writing and Signing Machines 
Posting Machines 
Listing Machines 















Our factory at Dayton, Ohio, proudly flies 
the Army-Navy “E” with five stars ®**®*** 
for “unceasing excellence” in the production 
of precision instruments and other war 
materiel, 


The National Cash Register Company 


DAYTON 9, OHIO 


























New Developments 





The AN/TRC-7, a portable set for use by dismounted tro, 
in maintaining radio contact with aircraft, was introduced in ‘ 
agg ; : he 
Pacific Theater. It weighs approximately one hundred pound 


§ 


and often was dropped by parachute to the ground troops 
Normally broken down into four parcels when dropped from “ 
airplane, it is designed to be carried and operated by three men 
when assembled. The set is a very-high-frequency transmitter 
and receiver. 


AC SYSTEM FOR AIRCRAFT 


\ new electrical system for the control of aircraft, quite rey 
lutionary within itself and vitally significant to the increase jy 
size of large transports for transcontinental and_transoceanic 
Hights with planes nearly twice the size of the B-29, will largely 
solve the control problem of future aircraft, it is predicted, 

\n alternating-current system, developed under the stress oj 
war and after two years of constant study and research, wij 
reduce the weight of a plane's power system between thirty and 
forty per cent and will enable peacetime transports to fly at 
higher altitudes with greater safety. 

Aircraft with the usual IDC electrical system would suffer 
brush wear and other motor damage at high altitudes. By sub- 
stituting the AC system it was possible to use higher voltage 
with less current and still maintain the required power. Each 
unit power plant Consists of airplane motor, variable-ratio drive. 
and generator. The variable-ratio drive was necessary so that 
the generator would run at a constant speed and enable a parallel 
system to be used. Such a system increases flexibility. 


THE RYAN “FIREBALL” 


The Navy’s new Ryan “Fireball” I R-1, first in the world t 
combine jet and reciprocating power plants, although never in 
actual combat, has secured an important place in naval aviation. 

Firepower on the FR-1 consists of 4 caliber .50 machine guns 
each fed by 300 rounds of ammunition. The guns can be serviced 
with the wings of the Fireball folded. In addition, two 1,000- 
pound bombs may be carried under the wings, and detachable 
rocket-mounting posts may be installed under each outer panel. 


“SENSORY AID” FOR THE BLIND 


Electronic principles akin to those used for radar are being 
adapted by the Signal Corps for the development of a “sensory 
aid” which will enable blind persons to probe their surroundings 
by means of a beam of light and “feel” the location of all obsta- 
cles within a radius of twenty feet. The device is not yet sufh- 
ciently perfected to be practical for use, and it will not be placed 
in production until after further development. 

The experimental model comprises a 9-pound case the size of 
a loaf of bread, which the blind person will carry in one hand, 
and a short wire connecting the case with a single earphone. The 
device utilizes a beam of light which is projected from the front 
of the case and is reflected by any object it encounters within the 
20-foot radius. The reflection is detected by a photoelectric cell 
within the case, and causes the cell to create an electric current 
which produces coded tone signals in the earphone. 


THE GLOSTER METEOR 


Details of the British Gloster Meteor single-seat jet fighter 
can now be revealed. An all-metal low-wing monoplane, it has 
two gas turbines made by Rolls-Royce, Ltd., mounted in 
streamlined nacelles in the avings. The undercarriage is of the 
tricycle variety. The tailplane is raised in order to keep it out 
of the way of the streams of hot gases emerging from the jet 
units. Armament consists of four 20-mm. cannon. The wing span 
is 43 feet, length 41 feet, height 13 feet, and the wing area 374 
square feet. 
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shells For THE 
setting sun! 


It's a rainy day for the Rising 
Sun when these heavy-hitters 
hammer home their convincing 
arguments. Shell-maker in this 
war as in the last, Q.C.f- and af- 
filiated companies have also sup- 
plied materiel as varied as bombs 
and bulldozers, combat tanks and 
trailers, bow doors and ramps for 
LST craft, motors for escort ves- 
sels and tank retrievers. 


QLCF- 


AMERICAN CAR 
30 CHURCH STREET 


AND 


FOUNDRY 
NEW YORK 8, 


COMPANY 
N. 


Y. 





42 YEARS OF 


Spicer 


SERVICE 


UNIVERSAL JOINTS 


ef 2 


PROPELLER SHAFTS 


xx* 


TRANSMISSIONS 


s & 8 


POWER TARE-OFFS 


xx rk 


TORQUE CONVERTERS 


x*k 


PASSENGER CAR AXLES 


xk kk 


PARISH FRAMES 


xk & 


CLUTCHES 


Spotcer’ wanvracruane corporation 


x* TOLEDO, OHIO * 
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ing the equipment which is necessary for 
ultimate victory.” 


BRIDGEPORT BRASS 


SROGTPORT BRASS COMPANY 


\’The Men and Women of BRIDGEPORT 
" BRASS” wrote Admiral Bloch,have 
achieved asignal honor -- - by meritinga 
third renewal the management and employees 
hove indicated their solid determination and 
ability to support our fighting forces bysupply- 
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Established 1327 
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ENGINEERS—CONTRACTORS 
BUILDERS AND OPERATORS 
OF ORDNANCE PLANTS 
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900 Fifth Ave., New York 18, N.Y. 
Richmond, Ky. - Lexington, Ky. 
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ORDNANCE DEMOBILIZATION 


Safety and economy will be the most important features of th, 
Army Ordnance postwar demobilization program. Many peopie 
do not realize the danger involved in evacuating numerous am. 
munition and explosives plants made excess by the conclusion of 
hostilities. Recent newspaper articles intimated wastefulness op 
the part of the Army because thousands of rounds of “salvage. 
able” ammunition were dumped daily inte Lake Superior, 

Actually, the Army saved $20,000 by thus disposing of 6 
tons of unsafe incendiary bullets and incompleted cartridges, 
Previous experience has shown Ordnance safety and securit, 
experts that burning “hot” ammunition involves great personal 
danger. It is understood that at least one man has been killed 
in attempting to salvage this type of ammunition. 

Certain types of magnesium used only ‘in incendiary bombs 
will soon have to be destroyed at Ravenna Ordnance Plant 
Other types can be used by commercial companies in the manv- 
facture of flares, but there is more than enough of the magnesium 
used exclusively in the manufacture of incendiary bombs left 
since the war to last the military for a hundred years. To keep 
these huge piles of excess material would constitute waste of 
storage space as well as a potential fire hazard. 

Decontamination of huge explosives plants was started the 
day after the war with Japan officially ended. Lumber from 
explosives or ammunition buildings must be thoroughly decon- 
taminated or it may prove to be a potential source of real danger 
when sold for salvage, because a hammer blow on a nail head 
can cause an explosion unless every trace of explosives is 
obliterated from the lumber. Some of these plants will have to 
be burned. 

In such, cases local residents should feel safe, instead of in- 
dignant, when their community explosives plant is burned to the 
ground, because it is virtually impossible to neutralize explosives 
which have impregnated every portion of wooden structures 
during the years of uninterrupted production. The War Depart- 
ment would be guilty of criminal negligence if it sanctioned the 
sale of any such property for private enterprise, regardless of 
its desirability as a business location. 


INDIA’S RESEARCH PROGRAM 


A 5-year program for the development of industrial and 
scientific research at an estimated expenditure of $18,000,000; 
the building and equipping of 9 specialized laboratories, including 
a technological institute on the lines of the Massachusetts Insti- 
tute of Technology; a $6,000,000 grant for strengthening the 
scientific departments of India’s 18 universities and the training 
of 700 research workers in 5 years—these are some of the recom- 
mendations made by the Industrial Research Planning Commit- 
tee, appointed by the Government of India. 

The committee was appointed in 1944 by the Government of 
India’s Council cf Scientific and Industrial Research to make a 
comprehensive survey of existing facilities for scientific and 
industrial research and to report on necessary measures of de- 
velopment, codrdination, and control of various research agencies 
in the country. 

In its report the committee recommended the setting up of @ 
national research organization to be called the National Research 
Council which would be authorized to initiate the Five-Year 
Plan immediately. 

The committee recommends that the National Research Coun- 
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— 
A Real Bomb 
A Beautiful Lamp 


Here is a lifetime souvenir of 
World War II fashioned into an 
ornamental desk or table lamp. 
BOMBLITE is the real thing— 
a fragmentation bomb! It is 
made in the same factory, by the 
same workers that recently com- 
pleted One Million of these 
bombs for the United States 
Army and Navy. It is a standard 
production model bomb, fitted 
with base, socket, and cord. 

BOMBLITE is a lamp you'll 
be proud to own. It’s modern, it’s 
attractive, it’s a lasting souvenir 
of the War. 

As shown, ready for your own 


shade. Shipped express $995 


C.0.D. to any address. 


DALLAS 
ENGINEERING CO. 


2000 South Akard St. 
Dept. O Dallas 1, Tex. 
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SALEM ENGINEERING CO. 


SALEM, OHIO 
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STEEL COOPERAGE AND COATING CO. 


Manufacturers of LEE Steel Barrels 


BEAUFAIT STREET * DETROIT, MICHIGAN 











AUTO-GLIDE 


Proudly we fly the Army-Navy “E” Flag award 
for excellence in production. 


Ride in Comfort Thru Grounds and Buildings 
Comfortable, rapid transportation—Saves hours of valuable 
time of foremen, maintenance men, engineers and other 
key men when used in manufacturing plants. Officers are 
finding the CUSHMAN AUTO-GLIDE indispensable 
for quick transportation on the base. 


Knee action, with soft coil springs on all wheels. Deep- 
upholstered coil-spring cushion assures comfort. Easy to 
operate and made to give miles of dependable service. 


IMPORTANT FEATURES 


Dependable Lights 
All Steel Electric 
welded frame and body. 


Fast Pickup 
Surplus Power 
Heavy-Duty Brakes 





AUTO-GLIDE shown} > 
with Side-Kar, suitable 
for carrying an extra pas- 
senger. Special remov- 
able seat with all Side 
Kars. 


CUSHMAN MOTOR WORKS, LINCOLN, NEBR. 
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A record to be proud of 


Congratulations, men of Army Ordnance, on 
a magnificent job magnificently completed. 

Ordnance men will forever share our 
prideinthefighting record of theDiamond T 
Tank Transporter and Recovery Unit. This 
160,000-lb. giant was your own special 
weapon. Its performance in Africa and on 
the great push into Germany played a tre- 
mendous part in helping to speed V-E Day. 
It was designed, engineered, and built ex- 
clusively by Diamond T. 


DIAMOND 


Established 1905 
Factory and General Offices, Chicago 23, Illinois 


MOTOR CAR 
COMPANY 





FASTER AND EAS- 
IER WITH OVER- 
HEAD PILOTED 
TOOLS ON BARDONS &@ OLIVER TURRET 
LATHES. 


Heavier cuts and greater ease of handling 
means more production in the defense industries. 
The rigid stationary overhead pilot bar mounted 
on the head lends increased support to the turret 
tools through the dual bearing pilot bushing 

When tooling up for defense production in- 
vestigate the BARDONS & OLIVER TURRET 
LATHES and TOOLS. 


BARDONS & OLIVER. Enc. curverano. omo 
aI eee 
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Professional Digest 





cil consist of representatives of scientific bodies. UNIVE sities 
industry, labor, and administration, with the Government a 
India’s Member for Planning and Development as €X-offci 
president. The council will organize and maintain Nationa 
laboratories and specialized research institutes ; stimulate ier 
encourage research activities by industry and, in COOrdinatiog 
with all existing research institutes and departments of Con. 
ernment, undertake the planning of research programs on a 
nationwide basis, The council will also serve as a national tryq 
for patents and will set up a Board of Standards and Specifics. 
tions. 

Apart from the establishment of a national chemical and a 
national physical laboratory, which is recommended at an esti- 
mated cost of $1,200,000 each, the other specialized laboratories 
proposed to be set up are, in order of priority, those for food 
technology, metallurgy, fuel research, glass and silicate research 
oils and paints, leather and tanning, industrial fermentation, and 
an electrochemical institute. 

Industries will be encouraged to set up their own researc 
associations on a corporate basis, and the expenditure incurre 
on research will be exempted from income-tax assessment, It js 
also proposed that research councils on the model of the National 
Research Council be set up in all provinces and major states 


WEAPONS FOR DISPLAY 

Thousands of obsolete guns, howitzers, tanks, and other ord. 
nance items will soon be released to take the place of the com. 
munity’s old cannon or howitzer that went to war via the nation. 
wide scrap drive. Community organizations can now apply for 
items of obsolete combat matériel which the Ordnance Depart. 
ment is authorized to scrap according to a recent policy an- 
nounced by Maj. Gen. Henry B. Sayler, Deputy Chief of Ord. 
nance. Also eligible are posts of the Veterans of Foreign Wars, 
American Legion, Grand Army of the Republic, Sons of Vet. 
erans’ Reserve, and other war veterans’ associations, nonprofit 
museums, and municipal corporations. 

About 4,000 weapons valued at more than $10,000,000 in orig. 
inal cost have been declared obsolete by the War Department. 
Over 2,000 of these weapons are big guns and howitzers. 


GERMAN TANK PRODUCTION 

The first Panzer production programs were based on plans for 
early victory. Heavy losses suffered during the Russian can- 
paigns of 1941-1942 necessitated an expanded program for 194 
and 1944 which brought huge increases in production. The pro- 
duction loss caused by bombing, plus the heavy losses sustained 
in the field, however, prevented the German Army from fully 
carrying out its planned expansion of Panzer divisions. 

Prewar tank production was small compared with eventual 
wartime production. During the last four months of 1939, pro- 
duction averaged sixty-two tanks monthly. On September |, 
1939, stocks, including equipment in the hands of front-line 
troops, totaled 3,000 tanks, of which only 300 were medium 
tanks, the balance being light tanks, including almost 1,500 
Mark I’s. According to General Halder, who was then chief of 
staff, the German Army in 1938 had only two Panzer divisions. 
At the beginning of the Polish campaign in 1939 only one more 
such division had been created. 

During the period of early conquests, production increased 
only moderately, reflecting confidence in an early victory. In 
May 1940, at the time of the attack on France, 100 Panzers 4 
month were being produced, and the total for the year was 1,600. 
By the middle of 1941, the rate had risen to 300 a month, and 
the total for the year was 3,800. Total losses in the Polish, 
French, Yugoslavian, and Greek campaigns amounted to omly 
650 Panzers. In mid-1941 stocks totaled 4,500. 

The Russian campaign proved far more costly than anticipated, 


ARMY ORDNANCE 



















aya 












CrSities 
nent of 
X-officio 
ational 
ate and 
lination 
f Goy. 


S oa 
al trust 
Ci fica. 


and a 
an esti. 
ratories 
IT food 
‘search, 
On, and 


esearch 
rcurred 
It. It is 
‘ational 

States 


er ord. 
e com- 
nation- 
Dly for 
Depart: 
cy an- 
f Ord- 
Wars, 
f Vet. 
nprofit 


1 Orig- 
‘tment. 


. 


ins for 
| cam- 
r 1943 
e pro- 
stained 
1 fully 


entual 
), pro- 
ber |, 
nt-line 
edium 

1,50 
rief of 
isions. 

more 


reased 
ry. In 
ers a 
1,600. 
1, and 
lish, 
. only 


pated, 








- 











RECISION— 


. is essential for superiority in industrial and armament Milling Machines 


Grinding Machines 


manufacture. Brown & Sharpe Products are a depend- Screw Machines 


able means of attaining such precision. Their high 


Machinists’ Tools 
Cutters and Hobs 


quality and dependability are known the world over. —_Arbors.and Adapters 


ACME-GRIDLEY 


4-6 and 8 Spindle Automatics 
SUSTAIN accuracy—at the 
fastest feeds and highest 
spindle speeds that modern 
cutting tools can safely stand. 


WHATI@GIAGL AGGIE 


170 EAST 1315T STREET * CLEVELAND, O 


ACME-GRIDLEY 4-6 AND 8 SPINDLE BAR AND CHUCKING AUTOMATICS - SINGLE SPINDLE AUTOMATICS - AUTOMATIC THREADING DIES 
AND TAPS - SCREW MACHINE PRODUCTS + THE CHRONOLOG - LIMIT SWITCHES - POSITIVE CENTRIFUGE - CONTRACT MANUFACTURING 
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Screw Machine Tools 









Permanent Magnet Chucks 
Vises and Pumps 


Other Useful Equipment 


B: BROWN & SHARPE 
’ MFG. CO. 
PROVIDENCE 1, ®.1., U.S.A, 


At left—The home of Brown & 
Sharpe Products—the largest 
plant of its kind in the world— 
over 1,463,000 square feet of floor 
space. 
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In peace, as in war, the Emerson-Electric nameplate 
on a product denotes the finest in quality and service. 


® Oscillating Fans ® Cooler Fans 
@ Air Circulators ® Ceiling Fans 
@ Exhaust Fans @ Power Motors 
® Ventilating Fans 1/250 to 5 HP. 


For catalog information address 


THE EMERSON ELECTRIC MFG. CO. 


ST. LOUIS 3, MO. 


EMERSONFSSELECTRIC 
MOTORS =— FANS = APPLIANCES 


Leaders in the Electrical Industry Since 1890. 


























To keep vital war materials 
flowing from the production 
line, thus hastening final Vic- 
tory and lasting Peace is our 
goal in 


(Working for Victory 


WALD MANUFACT URING CO. 
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and the Russian T34 tank, which was a complete surprise to the 
Germans, proved superior to any German model. By Decembe, 
1941, losses exceeded production, and stocks were reduced from 
4,500 to 4,000. Losses during 1942 continued to be heavy—)y 
for January and 2,200 for February. The culmination came jp 
January 1943 with the German defeat at Stalingrad. Hitler the, 
issued a decree giving Panzer production top priority, and ; 
program was adopted to produce 2,100 tanks a month by 1944 

Quarterly Panzer production from 1942 through March 1945 
was as follows: 


Assault gun 


and self- Total 
Tank ' propelled gun Panzer 
1942 production production Production 
eer 1,027 93 1,120 
Second quarter ............ 1,082 538 1,620 
Be QT cenasscasese 968 601 1,569 
Fourth quarter ........... 1,060 820 1,880 
1943 
ee rer 890 899 1,789 
Second quarter ........... 1,511 1,703 3,214 
pO eee 1,631 1,648 3,279 
POMNEN GQUBESOF 2... scccccs 1,964 1,817 3,781 
1944 
First quarter 2,030 2,107 4,137 
Second quarter ......... 2,372 2,420 4,792 
Dy cicccunonden a 2,239 2,598 4,837 
Fourth quarter . 1,703 3,533 5,236 
1945 
ee 998 2,934 3,932 


NAVAL LOSSES BY KAMIKAZE 


Kamikaze attacks caused more ship and personnel losses ty 
the Navy than ever before in its history. As a result, all Wes 
Coast repair yards were glutted, and the overflow had to be 
shifted to East Coast navy yards. 

The Okinawa campaign was, in fact, one of the greatest sea- 
air battles ever fought. No type of surface ship escaped—at 
imes there were more than one battleship and carrier out of 
action for repairs. Certain ships like the carriers FRANKLIN and 
INTREPID were all but lost and were reduced to smoking hulks, 
though their machinery plants were unharmed. Very heavy 
casualties were the rule, especially on board carriers, in con- 


os 


_sequence of kamikaze hits, with the following ships hit: 


Battleships: New Mexico, California, Nevada, Mississippi, and 
others; Cruisers: Nashville, Columbia, and St. Louis; Carriers: 
Ommaney Bay, St.-L6, Bismarck Sea, Bunker Hill, Franklin, 
Intrepid, Ticonderoga, and Saratoga; Destroyers: Morrison, 
Luce, Abele, William D. Porter, Twiggs, Mahan, Calhoun, 
Reid, Pringle, John Halligan, Abner Read, Newcomb, Leutze, 
Haraden, Lamson, Powell, Laffey, Hazelwood, Ingraham, Had- 
ley, Evans, and Ross; Destroyer Minesweepers: Emmons ani 
Palmer; Destroyer Transport: Dickerson; Destroyer Escorts: 
Hall and Bright; Cargo Ship: Canadian Victory ; Ammunition 
Ships: Hobbs Victory and Logan Victory; Hospital Ship: Com- 
fort; MTB Tender: Orestes; Escort Carriers: Kitkun Bay and 
Suwanee; Also numerous landing craft of various types. 

The fact that no kamikaze was successful in sinking a battle 
ship or of hitting too many of this type is explained by the anti- 
aircraft guns carried by the big ships and their heavy armot. 
These defensive factors, in turn, explain the heavy losses it- 
curred by the destroyer types, with deck space for few antiair 
guns and neither side nor deck armor. 

The kamikaze pilots, all volunteers, made use of all types of 
planes, even some of wood. The smallest was the famed “baka 
bomb,” named by our own men, that was exclusively for sui- 
cide use. 

The baka was launched from any twin-engined plane at 4 
distance of 20-30 miles from the target. Rocket-propelled, the 
baka had an over-all length of 19 feet, wing spread of 16 feet, 
and weight of 4,000 pounds, inclusive of a 2,000-pound war head 
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GUN 


specifications. 


Thoroughly strips gasoline, gums, lead, and paint. 
Restores both base metal and small brass control 
screws, jets, valves, etc., to original factory-bright ap- 
pearance. No etching . . 
dimensions, discoloration or harmful ef- 
fect to metal parts. Gunk Dunk comes 
ready to use with Patented Dunking 
Screen in 5-gallon container—a complete 
decarbonizing package outfit. 


Why i 


FOR CARBON DEPOSITS, OlL VARNISH, CLOGGED OIL LINES 
FUEL PUMPS, CARBURETORS, OIL COOLERS, FUEL INJECTORS 





has been doing an outstanding job for 
the Army and Air Forces. Exceeds 
latest Government degreasing and decarbonizing 


. - no loss of 








Gives a Complete Strip 
—not a strip tease 
HARMLESS 
TO ALL METALS 


Tough on Tar, Carbon 








GUNK Dunk is easy to use 


The dunking screen that 
comes with the kit 


The hydro-seal—a water 
base blanket that forms on 
top like cream on milk and 
prevents evaporation of 
concentrate, rinses work 


GUNK(H-S) DUNK, digests 
carbon, gum 














Makers of: 
GUNK-Spray, self- 
emulsifying chemi- 
cleaner. 
GUNK-Dunk, car- 
bon gum digestant. 
MOTOR-FIZIK 


THE CURRAN CORP. 


Manufacturing Chemists 
MALDEN 48, MASS. 

















Transport Tanks 
Road Machinery 


Heating 
Equipment 


Dehydrators 
Bottle Washers 
Water Systems 
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Serving the Word 
with Equipment for 
Better Foods 
Better Homes 


Better Roads 
Better Transportation 


AO-10 


* MILWAUKEE 1, WISCONSIN 














Peace Time Classification... 


Parts selection and classification is part, a large part, of mass 
production. This is why quality is coupled with quantity in 


America ... one of the reasons the balance of power shifted 
to Allied Arms during World War II. Ordnance called this 
operation zoning in shell loading. Actually it was classifica- 
tion in peacetime terms. EXACT WEIGHT Scales are con- 
stantly being supplied for hundreds of these operations. 
Simple predetermined weighing has a definite, important 
bearing on the quality of goods and this is a big factor in 
competitive marketing, here and abroad. 


THE EXACT WEIGHT SCALE COMPANY 
Columbus 8, Ohio 


Dept. W, Toronto, Canada 

















Atlas manufactured millions 



















































of firing devices in its regu- 
lar plants for the Army 


and Navy during the war. 





POWDER COMPANY 


Wilmington 99, Delaware 


INDUSTRIAL EXPLOSIVES COATED FABRICS 
BLASTING SUPPLIES ACTIVATED CARBONS 
PRODUCT FINISHES CHEMICALS 


Ready for You NOW! 
Quantity Production 
of Precision Parts 


on Automatic Screw Machines 


and Assembly or Subassembly Work 


-including Engineering and Developing if desired- 
in the fields of Automotive, Aviation, 


Marine or Industrial Appliances 
WRITE OR WIRE 


or lie ema i), cimete) ite] 7 wale), | 
SUBSIDIARY OF BENDIX AVIATION CORPORATION 


PHILADELPHIA 33, PA. 
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in the nose. It had a down-speed of around 550 miles an hour 

Admiral Mitscher stated that ninety-nine per cent of the kam). 
kazes were shot down; yet they admittedly achieved more hits 
and sank more U. S. ships than all their conventionaj dive 
bombers put together. 

Against the kamikaze, no defense, as such, had been found 
as the war ended. The Japs were willing to lose many planes 
in order to get one through. The kamikaze of the future wil] 
prove to be even harder to stop, and surface craft accordingly 
will suffer even more unless means are developed to add More 
deck and side armor plus more antiaircraft deck guns 


SYNTHETIC TIRES COME OF AGE 


As the last trucks and tanks in a 36-month-old test conyoy 
rumbled to a halt in San Antonio, Tex., recently, synthetic 
rubber tires developed by American scientists and engineers 
were declared ready for rugged duty, The 24-hour-a-day test 
work carried on by the Ordnance Department’s tire test fleet 
at Camp Normoyle, Tex., has enabled the American Army to 
provide rugged, dependable synthetic tires for the largest truck 
transport system ever operated. 

Organized by the Army in June 1942, the test fleet served as 
i proving ground for military synthetic tires, tanks, and bogies 
It was operated for the codperative Army-rubber industry de. 
velopment program by the Firestone Tire & Rubber Company, 
under supervision of the Office of the Chief of Ordnance in 
Detroit. Administrative control was maintained by the St. Louis 
Ordnance District. 

Now that synthetic tires have “come of age” large-scale test- 
ing at Normoyle has been terminated, and all equipment is being 
transferred to Aberdeen Proving Ground, Md., where operations 
will continue on a limited basis. 

In three years of operation on the 185-mile course consisting 
of 70 per cent hard-surface highway, 15 per cent cross-country 
terrain, and 15 per cent gravel roads, more than 25,000 tires 
have been tested on hundreds of vehicles, ranging from bicycles 
and jeeps to 20-ton tank transporters. 

These vehicles traveled close to 23,000,000 miles in a con- 
tinuous 24-hour-a-day, 7-day-a-week operation. The fleet ran 
an average of 25,000 miles a day. The 25-mile stretch of cross- 
country terrain in Medina County, Tex., is hilly and curved and 
is pitted with jutting rocks that subject tires to the roughest 
wear conceivable. 

Five hundred and seventy different types of tires were tested. 
Largest was the 1,300-pound tire for giant cargo carriers, stand- 
ing more than 6% feet high and capable of carrying a load of 
16 tons. Smallest was the 3-pound bicycle tire, which was 
twenty-six inches in diameter. 

Some of the early tires with small percentages of synthetic 
rubber lasted fifty miles or less. Others gave out after 500 or 
1,000 miles. Today, tires for light passenger-type vehicles are 
100 per cent synthetic rubber and have run 40,000 miles over the 
rugged test course. Tires for the Army’s basic vehicle, the 2%- 
ton truck, containing more than 90 per cent synthetic rubber, 
have been driven in excess of 20,000 miles under the most trying 
conditions. 

With tire testing the primary function of the fleet, perform- 
ances of other synthetic rubber parts in vehicles, such as fan belts, 
brake hoses, and shock absorbers were also studied. In addition, 
“life histories” oi all vehicle parts were maintained and for- 
warded to manufacturers for their information. It was found, too, 
that tubes made of Butyl rubber were superior to crude rubber 
tubes. Fleet operation also showed that rayon cord was vastly 
superior to cotton cord for tire construction. 

Performance in the tests led the Army to adopt use of one 
hundred per cent synthetic rubber on bogie-wheel tires for 
medium and heavy tanks. 
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THIS IS A SHERMAN TANK... 


transformed into an amphibious vehicle by Minneapolis-Moline 
Power Implement Company and others. It is powered by two 
propellers by which it is also steered. In the ocean it travels up 
to seven miles per hour, This transformed Sherman tank is 
credited with saving 10,000 lives on D-day alone. Minneapolis- 
Moline made many vital and important parts for this “‘transfor- 
mation” and built many other vital and precision products that 
in some measure helped our armed forces in winning the war. 


During the war, Minneapolis-Moline was the first and only com- 
pany in the United States to win all the following awards: 


1. Victory Fleet Flag and Maritime ““M” Pennant. 
(Minneapolis plant) now with five Gold Stars each 
denoting six months of high production achieve- 
ments. 


2. Army-Navy “E” (Como plant) with an additional 
star for continued meritorious production. 


3. The U. S. Army Ordnance Banner (Minneapolis 
and Hopkins plants). In addition, MM continued 
to produce vital products for farm and industry to 
~~ produce the food that always fights for free- 
aom., 


Minneapolis-Moline has now completely reconverted to peacetime 
products—which took little longer than it took Minneapolis- 
Moline to convert from peacetime production to produce products 
tor Victory. 





; MINNEAPOLIS-MOLINE POWER IMPLEMENT COMPANY 
Mi 


polist, Mi ta, U. S. A. 

















for UNINTERRUPTED PERFORMANCE 


... SPECIFY “ABBOTT” AND BE SURE 


THE ABBOTT BALL COMPANY HARTFORD, CONN. U.S.A. 
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Machine Guns 


U. S. Machine Guns, 1895-1944, Part Iv 
Maj. B. R. Lewis 








This is the fourth installment of a series of articles on the ma- 
chine guns of the United States being written exclusively for 
ARMY ORDNANCE, The present installment continues the Study 
of caliber 30 weapons and begins a discussion of the caliber 50 
types.—EbITor. 

Browning Caliber .30, Model 1919A5.—This gun is an adap- 
tation of the Model 1919A4 for coaxial mounts in light tanks. 
It is essentially a fixed gun with a special bolt-retracting slide 

Browning Caliber 30, Model 1919A6.—The most recent modj- 
fication of the Model 1919A4, for infantry use, is the Model 
1919A6 (Fig. 15), which incorporates a pressed-metal shoulder 
stock, a carrying handle, and a bipod similar to that used with 





Fig. 15. Browning Machine Gun, Model 1919A6 


the Browning automatic rifle. This results in a light machine gun 
—classed as substitute standard—suitable for air-borne troops as 
well as for general use. Though the barrel of this gun weighs 
2.5 pounds less than that of the 1919A4, they are interchangeable. 
This model was made a substitute standard on April 10, 1943. 

Browning Caliber .30, Model 1918M1 (Aircraft).—The Brown- 
ing Model 1918 aircraft gun did not prove satisfactory. The 
mounting requirements were not met, and there were serious 
functional defects. By June 30, 1921, 3,067 of these guns had been 
modified at Springfield Armory to produce the Model 1918M1. 
Changes included an adapter to fit the ball mount used in planes, 
an operating handle and slide, a new firing mechanism, and minor 
alterations. 

Browning Caliber .30, Model 1919 (Aircraft). —While the Model 
1918M1 was satisfactory, it was in no sense a production model. 
In order to add certain minor improvements and to place the de- 
sign in condition for quantity production in case of an emergency, 
plans for a new gun were made. This gun was known as the 
Model 1919, of which a few were manufactured at Springfield 
Armory. In 1943, remaining Models 1918M1 and 1919 aircraft 
guns were declared obsolete. 

Browning Caliber .30, Model 1921, Fixed (Experimental) —The 
design of a gun of an entirely new model, but embodying all the 
best features of the old, was authorized in July 1920. Most im- 
portant requirement was interchangeability with the Model 1918 
M1 guns which had been issued to the service. The new model 
included in its design several innovations such as right- and left- 
hand feed, charging handle, and flash guard and was designated 
Model 1921, fixed. Tests revealed some weaknesses and indicated 
that design improvements would be necessary. 

Browning Caliber .30, Model 1922, Flexible (Experimental) .— 
A second pilot model, known as the Model 1922, flexible, was 








Major Lewis is assigned to the historical section, Office of the Chief 


of Ordnance. 
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Here Shown Disassembled 


STROM BALLS Sewe the Armed Forces 





Here, in the Bendix-Weiss Constant Velocity 
Universal Joint, Strom Bails do their part in 
making military vehicles, from Jeeps to 14-ton 
Armored Cars, the efficient fighting equipment that 
they are. This is only one spot in our great war 
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NOW - «+ IMPROVED 
Superfex Engine Heater 


for Quick Starts 
at Sub-Zero! 


HE SUPERFEX 

Engine Heater 
which has passed 
rigid tests by Army 
Ordnance and is used 
extensively by the 
War Department has 
now been further 
improved. 
The development of a 
small blower for fur- , 
nishing combustion dl i 
air, and of a hot wire Mode! No. 460 
electric igniter for starting enables it to do a better job 
quicker, and with less attention from personnel. 





The Superfex Engine Heater operates on a thermo-syphon 
principle and burns either leaded or white gasoline. It 
keeps tank and truck engines ready tc start—instantly 
—at 40° below zero. 


PERFECTION STOVE 


C ©] M PA N ¥ clstwhabe a pete 
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production effort where the high degree of per- 
fection of Strom Balls serves industry, enabling it 
to provide the finest bearing equipment towards 
its great contribution to total victory. Strom Steel 
Ball Company, 1850 S. 54th Ave., Cicero 50, Ill. 


Largest Independent and Exclusive Metal Ball Manufacturer 


Strotl] BALLS © Serve Industry 


SEAMLESS 
HIGH PRESSURE | 


GAS 
CYLINDERS 


FOR ALL COMPRESSED 
and LIQUEFIED GASES 
DIAMETERS UP TO 13” 


HOT DRAWN 
FROM CARBON MANGANESE 
and CHROME MOLY STEELS 


Carefully Made 
Rigidly inspected 


Other TISCO Products: 


MANGANESE STEEL CASTINGS 
ALLOY & CARBON STEEL CAST- 
INGS « FROGS e SWITCHES 
SPECIAL TRACKWORK 
MISC. SEAMLESS TUBING 


SINCE 1742 
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TAYLOR-WHARTON IRON Ano STEEL COMPANY 


HIGH BRIDGE, N. J. & EASTON, PA. 


Cylinder Sales Office: 110 East 42nd St. New York 17. N.Y 
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DEFIANCE AUTOMATIC 
SCREW CO. 


Producing Ammunition 
Special Parts and Assemblies of 


ALUMINUM 
BRASS 
CARBON & ALLOY STEELS 
STAINLESS STEEL 











SALES OFFICE 
2842 W. Grand Blvd. 
DETROIT, MICHIGAN 


























AMERICAN CHAIN & CABLE 


BRIDGEPORT e CONNECTICUT 


CHAIN .. Weed Tire Chains « Welded andWeld- 
less Chain and Attachments 
*” AMERICAN CHAIN DIVISION 
CABLE . . Tru-Lay Preformed Wire Rope and Cres- 
cent Non-Preformed Wire Rope 
AMERICAN CABLE DIVISION 
AUTOMOTIVE & AIRCRAFT ..Cable, Controls, 
Fittings « Tru-Stop Brakes for Trucks and Buses 
AUTOMOTIVE AND AIRCRAFT DIVISION 
CUTTING MACHINES .. Wet Abrcsive Cutting Ma- 
chines e Nibbling Machines 
ANDREW C. CAMPBELL DIVISION 
CHAIN BLOCKS... and Trolleys 
FORD CHAIN BLOCK DIVISION 
WIRE ROPE ..lay-Set Preformed Wire Rope - 
Nonparell Non-Preformed Wire Rope 
HAZARD WIRE ROPE DIVISION 
AUTOMOTIVE EQUIPMENT .. for garages and 
service stations 
MANLEY MANUFACTURING DIVISION 
WIRE .. Welding Wire, Shaped Wire, Manufac- 
turers’ Wire, Chain Link Fence 
PAGE STEEL AND WIRE DIVISION 
LAWN MOWERS... Lawn Cleaners 
PENNSYLVANIA LAWN MOWER DIVISION 
VALVES . . Bronze, Iron & Cast Steel « Steel Fit- 
tings, D'Este Valve and Engineering Specialties 
READING-PRATT & CADY DIVISION 
CASTINGS 
Steel e READING STEEL CASTING DIVISION 
Malleable Iron * AMERICAN CHAIN DIVISION 
HOISTS AND CRANES... Wright Chain Hoists, 
Electric Hoists, Cranes 
WRIGHT MANUFACTURING DIVISION 
BOLTS AND NUTS .. Lag Screws and Forgings 
THE MARYLAND BOLT AND NUT COMPANY 
SPRINGS . . Owen Springs and Units for Mattresses 
and Furniture 
OWEN SILENT SPRING COMPANY, Inc. 
@ HARDNESS TESTERS... (‘‘Rockwell”) 
WILSON MECHANICAL INSTRUMENT CO., Inc. 
In Canada..DOMINION CHAIN COMPANY, Limited 


In England .. BRITISH WIRE PRODUCTS, Limited 
THE PARSONS CHAIN COMPANY, Limited 


ACCO 
PRODUCTS 


ESSENTIAL 
IN PEACE 


VITAL 
IN WAR 


In Business 


for Your 
Safety 
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Machine Guns 





completed on July 3, 1922. This gun functioned satisfactorily t 
all positions with either right- or left-hand feed. In this Sun the 
parts were not made to be interchangeable with older models 
the only requirements were functional. 

Browning Caliber .30, M2 (Aircraft).—The design of the basie 
gun was about stabilized by 1929, as was the T2. This gun Was 
developed by Colt and was standardized as the aircraft Machine 
gun M2, on March 12, 1931 (Fig. 16), for use in all types of 
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Fig. 16. Browning Flexible Aircraft Gun, Caliber .30 M2 


aircraft in either fixed or flexible mounts, By repositioning cer. 

tain parts, this gun may be fed from either side as desired, 
Fundamentally, the fixed and flexible types are the same, ex. 

cept for extra parts which convert the basic gun to one or the 


other. 


SINCE the trend in aircraft armament has consistently been 
toward greater firepower, this gun has been supplanted almost 
entirely by caliber .50 weapons. Tests of captured German 13-mm, 
antitank rifles and ammunition in 1919 indicated that this car- 
tridge was superior to the new U.S. caliber .50 in ballistics, 
Redesign of our cartridge was undertaken to make its perform- 
ance at least equal to that of the German product. Changes in 
the cartridge required corresponding modifications in the gun 
to handle the more powerful load. 

The development of production models of the caliber .50 was 
carried out by Colt on a contract dated September 2, 1919. Two 
types were required, One was to be air-cooled for aircraft use 
and the other—the use for which had not been clearly determined 
—was to be water-cooled. After further consideration the con- 
tract was modified in 1920 to provide for water-cooled ground 
guns, air-cooled antiaircraft or tank guns, and air-cooled aircraft 
guns. Use of the caliber .50 for anything but aircraft was still 
somewhat indefinite. 

Browning Caliber 50, Model 1921 (Antiaircraft).—Following 
tests conducted in 1922, the Coast Artillery Board decided that 
the water-cooled type would be preferable to the air-cooled for 
antiaircraft use. The board recommended adoption of the Model 
1920 water-cooled gun, with minor changes, for that purpose. 
On April 7, 1925, the Browning caliber .50 water-cooled gun was 
standardized for issue as the antiaircraft gun M1921. 

This was originally designed for use with the antiaircraft tri- 
pod mount, caliber .50 M1. It fed from the left side only. Issue 
was not started until 1929. In 1943, the M1921 was declared obso- 
lete, and all specimens in the hands of the Army and Marine 
Corps were converted to M1921A1 type. However, a large num- 
ber of these, not converted, remain in use by the Navy. 

Browning Caliber .50, Model 1921A1 (Antiaircraft).—Between 
1926 and 1930, extensive antiaircraft firing tests at Aberdeen 
Proving Ground showed that no part of the barrel of the caliber 








Fig. 17. Browning Antiaircraft Machine Gun, Model 1921Al 
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HALL()WELL DELUXE 
That’s what they say—and “Hallowell” De- 
Luxe Shop Furniture follows the old maxim 
by not only /ooking good, but also by provid- 
ing the most serviceable, comprehensive, and 
interchangeable equipment. Of the same 
rugged construction as other “Hallowell” Shop 
Furniture, these pieces wear so well, they Fig. 1731 
seem ever-lasting. You'll want to include al 
(Cer “Hallowell” DeLuxe Shop Furniture in your “Hallowell” Bench, 
plans for shop expansion or office moderniza- Sane poe 
| eX tion. And you'll find just what you want, too, jower shelf. 
+ th for there are interchangeable shelf, drawer, 
“ and cabinet units .. . allowing a wide choice 
of styles. Write today for the “Hallowell” 
‘. Fig. 1734 Catalog. 
en 
ne waienences STANDARD PRESSED STEEL CO. 
mm, goog JENKINTOWN, PENNA. BOX 602 
Car- cabinets, one unit open. BOSTON e CHICAGO e DETROIT e INDIANAPOLIS e ST. LOUIS e SAN FRANCISCO 
tics. OVER 40 YEARS IN BUSINESS 
rm- 
Ss in 
gun 





was 


wo WARNER 





- & 
- SWASEY Le | ie er ee 
und Thane.) 
raft opens a | WR Anes, 
still je on me i" 
second front i 
ing 
hat 


for Without waiting for any Pearl Harbor, Warner & Swasey HARRISBURG PRODU CTs 











de declared war in 1939. Three plant additions were built 
m and other buildings rented. Later, the government built Alloy and Carbon Steels; Seam- 
and equipped a building. Warner & Swasey output in- “ Li ¥ 
: creased to seven times normal. You see, without turret less Stee] Cylinders, Liquefiers, 
ri lathes, xo war production would have been possible. Pipe Couplings and Pump 
sue . 
mi Now that the frantic need for turret lathe production Liners; Drop-Forgings and Drop- 
“ has been met, the thousands of trained Warner & Swasey Forged Steel Pipe Flanges: Coils 
ae workers are opening a second front in these expanded and Bends: Aerial Bomb and 
plants... parts for planes, ships and guns are now com- Shell Casings. 
“ ing off the lines where turret lathe production taught 
re precision. Long ago we and our workers hurled every- 
ss thing we have into this fight. It will stay there until 
victory. Some millions of fine young Americans in uni- 
form are a good precedent for operating that way. 
WARNER & SWASEY, Cleveland 
WARNER 
p HARRISBURG STEEL CORPORATION 
AC eeae YOU CAN TURN IT BETTER, FASTER, MINTITITT TTT AR eT 
epee ene FOR LESS...WITH A WARNER & SWASEY 
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FREEDOM 
IS NOT FREE 


We have paid dearly in lives, suffering, money 
and equipment for the* privilege of being free 
American citizens. 

American industry is still dedicated to the 
proposition of producing the most efficient 


weapons and armament so that, in future, the 
cost of freedom shall be less. 
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MS A STANDARD. P80” 


THE STANDARD PRODUCTS CO. 


Manufacturers of 


Bomb parts Tank protecto- 
Carbines scopes 

Helicopter parts Tank hatch hoods 
Wire cutters Plastic gas mask parts 


Rocket motors 
Shell containers 
Shell fuses 
Flashlight cases 


INQUIRIES SOLICITED 


THE 
STANDARD PRODUCTS 
COMPANY 
ADMINISTRATIVE AND SALES OFFICES 
505 BLVD. BLDG. DETROIT 2, MICH. 








Manufacturers of over 360 
different products for home 


and industry 








ARMSTRONG CORK COMPANY 
MUNITIONS DIVISION 


Laneaster, Pennsylvania 
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Machine Guns 





.50 water-cooled machine gun could extend beyond the front of 
the water jacket without damage to the barrel during long bursts, 
To overcome this condition with the Model 1921 guns on hand, 
a special radiator was developed and used. Large fittings Were 
added to the water jacket for connection to the water pump, This 
gun (Fig. 17) was standardized on February 6, 1930. [t was 





Fig. 18. Browning Fixed Aircraft Gun, Model 192] 


equipped with a spade-grip back-plate assembly and a retracting 
slide-group assembly. The retracting slide was mounted at the 
top center of the side plate rather than at the lower rear corner, 
as on other similar guns. The barrel was centrally located in the 
water jacket. This gun was declared obsolete on February 15, 
1944, 

Browning Caliber .50, M2 (Antiaircraft).—In 1933 an improved 
production model of the M1919A1 gun was made, designated the 
M2. This water-cooled gun, varies from other M2 guns in its 
water jacket and barrel. A retracting slide is attached to the 
right side of the receiver. The back plate is of the flexible type, 
with or without spade grips. The barrel may be either thirty-six 
or forty-five inches in length, though the 45-inch size was stand- 
ardized in 1938. By repositioning certain parts, the gun may be 
fed from either side. 

It is used with M2, M2A]1, and M3 antiaircraft mounts, for 
which it is equipped with a side-plate trigger. For use with 
pedestal mounts it is equipped with spade grips, and the side- 
plate trigger is not used. Originally made in both types, the M2 
water-cooled gun has been produced only in the flexible form 
since January 22, 1942, as all installations then in use would 
accommodate the flexible type. The 45-inch-barrel gun, with 
water, weighs 121 pounds. The rate of fire is from 500 to 650 
shots a minute. 

Browning Caliber .50, Model 1921 (Aircraft)—In 1923, the 
Air Service expressed satisfaction with the new caliber .50 gun, 
and on May 30, 1923, the M1921 aircraft gun was standardized 
in fixed and flexible types (Fig. 18). It was declared obsolete on 
March 26, 1943. 

Browning Caliber .50, M2 (Aircraft)—Models 1922 and 1923 
were aircraft guns designed for either right- or left-hand feed. 
In the 1922 model, special extra parts were required, while in 
the 1923 version the same object was accomplished by simply 
repositioning certain components. The latter gun was eventually 
standardized as the M2 aircraft gun on October 5, 1933. 

At about that time the Japanese Government procured the de- 
sign of the caliber .50 Browning aircraft gun but did not get 
that of the model made with reversible parts, as the U.S. Govern- 





Fig. 19. Browning Flexible Aircraft Gun, Caliber .50 M2 


ment had an agreement with Colt which prevented any of the 
improvements worked out by the Government from being sold 
commercially. The Jap Browning was chambered for the 12.7- 
mm, Breda cartridge. 

This gun (Fig. 19) is an air-cooled, alternate-feed gun which 
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Any thrifty, well-groomed tar 
MANUFACTURERS FOR THE Knows Thin Gillettes are best by far 


For fast and easy shaves each time — 


UNITED STATES ARMY And yet four blades cost just a dime! 










AND THE 
MACHINE TOOL INDUSTRY 


Tep quelity at 
rock-bottom 











THe Duptex Printinc Press Co. The Thin Gillette Blade Is Produced By The 
BatTLe CREEK, MICHIGAN Maker Of The Famous Gillette Blue Blade 
























One of the Bofors 40 millimeter anti-air- 
craft gun mounts manufactured by Bartlett 
Hayward Division. This organization has 
produced munitions for American fighting 
forces in four wars. 


Fa 
RS + EREcCTORS 


KOPPERS"COMPANY, INC. | BARTLETT HAYWARD DIVISION 
: r Ballimore, Maryland 
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@ Cleveland Twist Drills are shown here drilling 
holes in flange yokes for universal joints. The holes 
are 8%” deep and %” in diameter. ACTUAL PER- 
FORMANCE: 165 flange yokes, or 1320 holes, in 8 
hours. Perhaps you too have some difficult drilling 
problem. If so, please inquire. We will be glad to 
help you. 


Al TWIST DRILL 
~~ COMPAN Y 
Th 8 1242 EAST 49" STREET 


om Oe ee ae ee, 8) 

PAT OFF ANO FOREIG e 

9 NORTH JEFFERSON ST. CHICAGO 650 HOWARD ST SAN FRANCISCO 
BRUNEL ROAD. OLD OAK COMMON LANE. ACTON, LONDON W. 3. ENGLAND 


OMAS ST. NEW YO 


6515 SECOND BLVD. DETROIT 














TODD & BROWN, INC. 


30 Rockefeller Plaza we New York 20, N. Y. 
MANAGEMENT 
CONSTRUCTION 


ENGINEERING 


OPERATING 


THE KINGSBURY ORDNANCE PLANT 


La Porte, Indiana 
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may be installed on either a rigid, turret, or hand-operated mous 
By adding the proper parts and accessories it becomes adaptable 
to any type of installation on an airplane. It may be fired }y . 
manual trigger or by a mechanical or electrical accessory, The 
basic gun is customarily installed in batteries of varying numbers 
in the wings, fuselage, or nose of an airplane. Solenoids to te 








Fig. 20. Browning Heavy-barrei Flexible Aircraft Gun M2 


the gun, and retracting mechanisms, if required for turret mount. 
ing, are supplied as required. 

The basic gun with retracting-slide group is used in certain 
installations, such as airplane turrets. It may be equipped with 
an operating-slide group assembly for rigid installation forward 
of the pilot’s cockpit, with the breech end of the gun accessible 
The basic gun may be equipped for flexible installation in the 
fuselage of an airplane by adding a retracting-slide group assem- 
bly and a spade-grip back-plate assembly with a hand trigger, 


THE rate of fire of a machine gun is considerably lower when 
mounted in a plane than when on a rigid test mount. It has been 
reduced further by imposing increasingly heavier ammunition 
belt loads on the gun. The combined result was that an M2 gun, 
designed to fire between 750 and 850 rounds a minute on a test 
mount, actually fired about 100 rounds less when mounted ina 
plane, reducing proportionally the chance of hitting the enemy. 

Continuous development has been carried on to provide in- 
creased rates of fire for aircraft machine guns. For many years 
extensive study and investigation have been devoted to increas- 
ing accuracy life of machine-gun barrels. Heat from combustion 
of the propellent powder is the principal cause of erosion. 

The Browning machine guns, caliber .50 M2, heavy-barrel, 
fixed and flexible types, are air-cooled, alternate-feed guns, They 
were standardized November 16, 1933, to fill a cavalry require- 
ment. They were first procured as the “T2” in 1932, The main 
difference between these and other M2 guns is in the heavy bar- 
rel, the barrel support, and the oil-buffer assembly. 

The fixed gun has a side-plate trigger and retracting-slide 
group for fixed installations in tanks. The flexible gun (Fig. 20) 
has the spade-grip back plate and retracting-slide group for flex- 








Fig. 21. Browning Heavy-barrel Turret-type Aircraft Gun 


ible mounting in tanks or combat vehicles or on the M3 tripod 
mount. In 1937 the 45-inch barrel was standardized for the heavy- 
barrel gun instead of the 36-inch formerly in use. 

The heavy-barrel turret-type gun is the basic aircraft gun 
modified as follows: a heavy barrel replaces the barrel and 
jacket, a retracting slide is added, and, depending on the type 
of installation, a barrel support or an “Edgewater” adapter is 
provided. The barrel support (Fig. 21) is used when mounting 
this gun on the caliber .50 multiple machine-gun mount M45. 
The Edgewater adapter is used when it is mounted on the caliber 
50 twin machine-gun mount M33. 
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umbers 
to fire The Federal Gas Gun and Flite-Rite Projectiles are 
used for dislodging barricaded criminals and insane 
persons. The Federal Gas Gun and Spedeheat Pro- 
jectiles, Short Range Shells and Flares, also Grenades, 
are used for controlling rioting and disorderly groups. 
You can handle such disorders with gas and avoid 
= casualties resulting from firearms. 
Federal 1%4’’ Caliber Gas Gun 
fires shells pictured left 
nount. efe,e . 
“a short, Range, Gat Cartridge Spedeheat Projectile Our facilities are available for 
ertain ° 
| with Other Federal Products are Gas Billies; Gas Projectors; special research on synthetic work 
rward Gas Masks; Fusees and Road Flares; Armored Vests 7 
ssible and Shields; Gun and Metal Sarason Pg -yone 
Ties Ammunition; Gun Oil and Solvent; Handcuffs; Leather =... in 
= the Police Belts and Holsters; Police Clubs and Saps; Police and other specializ ed problems. 
ssem- Lights and Sirens; Sound Detectors; H&R Reising Sub- 
er. Machine Guns and Automatic Rifles, etc. 
When Write for Prices on Items in which you are interested 
been 
me ARMY-NAVY “E” 
ution FEDERAL LABORATORIES, Inc. Production Award. 
gun, 
ye Factory: 185 41st Street PITTSBURGH, PA. 
ina (Address All Mail to P. O. Box 268, Zone 30.) 
emy. 
> in- 
ears 
'€as- as sient 
tion Bs SE 
. PRECISIO CONTINENTAL 
“hey 
ire Foundry & Machine Company 
nain Se 
ar- ‘a Ree ee ee : s ee Se 4 
y y CHICAGO + PITTSBURGH 
“TPR CRAFTS 
y) 
20) y . 
eXx- 
} 
CARBIDE and DIAMOND , PRODUCTS 
TIPPED TOOLS and GAGES 
Over 40 Years of Cooperation Carbon and Alloy Steel Castings 
ri 4 g 
. i with American Industry Coactiaen Mined Miia tet os , 
y) arpon eel, oy eei, ronan 
Y 
j “a Alloy Iron Chilled Rolls 
Rolling Mills and Steel Plant Equipment 
od 
¥- Special Machinery 
an i ARTHUR A. rafts COMPANY, INC. 
id 4 
° a Y CHICAGO WORKS PITTSBURGH WORKS 
» j Boston Chicago Det out Y East Chicago, Ind. Coraopolis, Pa. 
is Y; 
Ig Write for Latest Catalog WHEELING WORKS WARWOOD WORKS 
5. 4 and Interesting Information Wheeling, W. Va. Wheeling, W. Va. 
T Y) 
‘ 
WUT DDD. Yi yi 
, January-February, 1946 127 

















McQUAY 








































Manufacturers for 35 years of preci- UniversaL Mititary Traininc. By Col. Edward A, Fitz. 
P " atrick. New York: Whittlesey House. 37 . $2. 
sion parts for motors used in passenger ‘ 374 PP. #3 


A T long last we have in this volume of 374 pages the complete 

















cars, trucks, tractors, and industrial comprehensive, annotated case for universal military training. 
. s Not only that, but we also have the case of the opponents frankly 
installations. and fairly stated. . 
Colonel Fitzpatrick was attached to national headquarters of i 
° . the Selective Service System where he served from February 
Wartime direct contractors to the 1942 to May 1945. In civilian life he is president of Mount Mary I 
Army and Navy and subcontractors on | College, Milwaukee. His place in the field of education and of u 
letters is well known. 
| parts for aircraft, tanks, scout cars, and The best feature of the author’s presentation in favor of uni- . 
versal military training is that he stands squarely on the issue F 
trucks. of the national defense. He rejects numerous fantastic claims for 
military training on educational, social, and physical-fitness . 
grounds. He reviews historically the part the volunteer has b 
Awarded to two plants— | played in American history. He analyzes the problems of a I 
McQuay-Norris Ordnance Management Division standing army, the Regular Navy, the militia, the National 
Guard, and the Reserve Corps. He gives a very sympathetic pre- ( 


Mc Q UAY- N O R R iS MFG CO sentation of the problem of conscientious objectors. 
e . 


Here as a matter of interest and concern to all our people is 
St Louis Mo the presentation of a great public issue that must be decided 
° , . | now while the realism of war is uppermost in our minds and 
hearts. For an intelligent discussion of the problem with emo- 
tionalism cast aside this book is essential. 


& re] R ME TA | a | al R he | he G Bic Business 1n A Democracy. By James Truslow Adams. 


New York: Charles Scribner’s Sons. 276 pp. $2.75. 


Here is Mr, Adams’ thesis in a nutshell: Mass production 
made for higher wages, larger purchasing power of the masses, 
cheaper goods. All this “and democracy too” made for economic 
leveling and a classless society, not by taking from the rich but 
by raising the chances and standards of living of those at the 
bottom, The peculiar combination of circumstances in America 
changed the direction of advance for the common man. His rise 
in wages did not have to come from the decimation of population 
by famines and plagues. It came from brains and work. The 
fundamental idea of mass production was based on a theory of 
abundance and plenty, not of scarcity. 

ePrecision, Econom y The first part of the book contains a brief Wellsian survey of 
Versatility, Speed man’s past progress; the latter half contains the fruit of an in- 























Aselson Lathes, 
factured in 14, 


» of various lengths, are manu- 
16, 18, 20, 25, and 32-inch sizes. 











vestigation of the largest corporation in the world—General 
Axelson Lathes represent thirty years of constant improve- Motors—with special emphasis on GM’s magnificent wartime 
ment.... They are built, complete, under one roof.... contribution to victory. Mr. Adams does not advocate a return 
Machinists find them easy to operate with minimum of to unbridled rugged individualism of the wrong sort but he 


rejects.... Their built-in precision speeds production. does believe, and correctly so, that modern totalitarian tendencies 
should be fought tooth and nail “by all of us who still fervently 
desire the freedom of the individual and of the human mind and 
spirit, and who believe in free enterprise and in the chance for 
men and women to get somewhere on their own instead of as 
wards of some Washington bureau.” 
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Dake. Brooklyn: Chemical Publishing Company. 343 pp. $4. 


AXELSON MANUFACTURING COMPANY 
6160 S. Boyle Avenue, Los Angeles 11, Calif. * 50 Church St.,. N.Y C. 7 
3844 Walsh Sr., St. Louis 16, Mo. 








THERE IS NO 


ECONOmICAL ° ° ° i. . 2 ° 

SUBSTITUTE THE atomic bomb, the culmination of three years’ intensive 

FOR QUALITY ‘ , one . * 

~ = work by science, industry, and the military forces, has made the 
= man in the street aware of the danger to him and his family of 


DEPENDABLE OVER A QUARTER CENTURY the uncontrolled use of the basic power of the universe. Thus 
atomic power has become of great interest to millions, whereas 
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Fullergript Brushes are Standard Equipment 


Designers and users of machinery and equipment requiring 
brushes as an integral part of their machines have found 


in Fullergript the answer to every problem. 
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Brush Material Gripped in Metal Backing “S 


In Fullergript construction the brush filling material is rolled 
under great pressure into a heavy gauge metal strip, and held with 
a vise-like grip. 

Fullergript brush strips can be coiled, spiraled or otherwise formed into 
many desired shapes. Metal cores are used. In many cases, the strips can 
be replaced by your owr men, without removing the core from the machine. 


In other cases, cores are returned to us for replacement of brush strip. 
Our Engineers are ready to work with you — Write us your needs. 


THE FULLER BRUSH COMPANY 


INDUSTRIAL DIVISION, 3585 MAIN STREET, HARTFORD 2, CONN. 








This examining device is a modification 
of the A.C.M.I. cystoscope, an_ electrically 
lighted instrument widely used by the medical 
profession for examining the dark and hidden 
recesses of the human body. 

By means of an ingenuous arrangement of 
precision lenses and prisms in combination 
with a lighting system, interior surfaces may 
be minutely inspected. The magnified image 
of the field of vision instantly reveals flaws, 
burrs and other defects. 

The illustration shows the simplicity of ex- 
amination of the bore of a .50 calibre machine 
Cam & Lever gun barrel. 

Perhaps we can help you in your difficult 


~] 1 inspection problems. 
AY F EE RING Send us a description of your trouble or 
blue print of the part in question for a 
copy of our illustrated booklet, “Industrial 


Is Steering at its Telescopes.” 


RIAL DIVISION 
B est i INDUST 





AMERICAN CYSTOSCOPE MAKERS. Inc. 


MPANY 
ROSS — AND pie - 1241 LAFAYETTE AVENUE 
afayette, Indiana NEW YORK 59.N. Y 
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MANUFACTURING 
PRECISION MECHANISMS 
FOR THE ARMED FORCES 


The New Haven plant, occupying almost two 
city blocks, is busily engaged in producing 
complete instruments and various vital parts 
urgently needed for the war effort. 


Back of this production is 127 years’ expe- 
rience in the manufacture of fine clocks and 
watches. 


THE NEW HAVEN 
CLOCK COMPANY 


NEW HAVEN, CONN. 


Fine craftsmanship since 1817 














Developments in Synthetic Rubber 


Among the recent activities of “ORCO”— (The Ohio 
Rubber Company) — are important developments in 
synthetic rubber parts which are required to: 


] Resist brittleness when flexed at a sub-zero tem- 
* perature of 50 degrees F. 


2 Resist excessive swelling and shrinking when ex- 
* posed to aromatic and high octane gasolines. 


3 Resist excessive hardening when exposed to hot 
* oils or air at temperatures up to 250 degrees F. 


4 . Resist excessive set under compression. 


4 Insure good adhesion to metals and such non- 
e metallic materials as graphite facings, phenolfor- 
maldehyde, and others. 


Refer YOUR problems in rubber and synthetic 
rubber to... 


THE OHIO RUBBER CO. 510 BEN HUR AVE, WILLOUGHBY, OHIO 
OHJO 
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Book Reviews 











it was previously only the concern of a limited number of 
scientists. 

This clearly written practical book gives the layman, student 
and chemist all the information essential to a thorough under. 
standing of atomic power and the atomic bomb. Two chapter; 
are devoted to the occurrence and properties of uranium mip. 
erals and two others to their qualitative and quantitative analysis 
The remaining chapters discuss the chemistry and physics of 
uranium and specific methods in uranometry. A new section on 
the atomic bomb has been added. Numerous tables round out the 










merits of the book. 


Rapar—A Report on Scrence at War. Washington: U, s. 
Government Printing Office. 53 pp. 15¢. 


Tuis booklet of fifty-three pages makes the story of radar read- 
ily available to all students of national defense. It was prepared 
by the Joint Board on Scientific Information Policy for the 
War and Navy Departments and the Office of Scientific Re. 
search and Development. It contains in simple language descrip. 
tions of methods by which radar works, the early history of its 
development, the wartime history and applications of the prin- 
ciple for land, sea, and air warfare. This historical source ma- 
terial is of the first order of importance and is an essential part 
of the individual or organizational library devoted to the national 





defense. 


Forty-EIGHT MILiion Tons To ErsenHower. By Lieut. Col, 
Randolph Leigh. Washington: The Infantry Journal. 140 


pp. $2. 

MIORE than a million copies of this book have been distributed 
to soldiers in the European Theater. It is intended as a tribute 
to the men who supplied the fighting troops in the European 
campaigns and is a story of the greatest logistical accomplish- 
ment in the history of warfare. Much of the material in the book 
is published here for the first time, having been previously classi- 
fied as secret by the War Department. More than one hundred 
soldiers ranging from private first class to General Eisenhower 
contributed to the book. Ten generals read proof and criticized 
the chapters dealing with their particular branches. 

The chapter on firepower and mobility is of particular im- 
portance. It contains a succinct and authoritative analysis of 
Ordnance operations in ETO where we lost three times as much 
motor vehicle tonnage in 1944 as we had in 1918. The vehicle 
tonnage in World War II as compared with that of World War 
I was in the ratio of fifty-eight to one. Here is a story to fasci- 
nate the tactician, strategist, and logistician for many a year to 
come. We believe that all soldiers and most civilians will find 
this book a revealing picture of the behind-the-scenes story of 
supplying American troops in Europe. 


Wuat To Do witu Japan. By Wilfred Fleisher. New York: 
Doubleday, Doran & Company. 178 pp. $2. 


IN 178 pages, the author gives one a clear picture of the Jap- 
anese political setup, an insight into their thinking, the opinions 
of the more informed members of our State Department, a fat 
appendix containing the Atlantic Charter, Australian-New Zea- 
land Agreement, President Roosevelt’s Bremerton Navy Yard 
address, the joint resolution of Congress covering the Philippine 
Independence, and the complete text of the World Security 
Organization as it was drawn up at Dumbarton Oaks. 
Fleisher’s proposals are astonishingly considerate and are 
obviously based upon a great understanding of the Japanese— 
more than most Americans are capable of, what with the scarcity 
of information available to us here. The Japs, Fleisher tells us, 
are not beyond comprehension, They have predictable reactions 
and will respond to just treatment. Most interesting of all is the 
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YORK VAULT 








REMAINS INTACT 


Bank of Philippines Building 
Demolished 


When Yank troops reéntered Manila they found 
that the bombs, artillery shells, and fire which had 
razed the building housing the Bank of the 
Philippine Islands had no effect on the YORK 
VAULT which stood firm and unopened during 
more than two years of Japanese occupation and 
many bombardments. Pictured at right are a U. S. 
Army officer (left) and an official of the Bank who 
found the contents of the YORK VAULT intact 
after it had been opened by Army Engineers. 
Under most severe conditions, records and valu- 
ables necessary to the reéstablishment of the Bank 
were fully protected by this YORK VAULT 














York Craftsmanship made possible the story above—the same Crafts- 
manship that was for over five years devoted almost 100% to the 
manufacture of guns, gun mounts, tank parts, fuzes, shells, and many 





installed in 1923. 


ether Ordnance items for the U. S. Army and Navy. 


To Friends, New and Old, York is proud to relate the impregnabili 
of the York vault in Man{la—Happy to announce the return to Yor 


Quality Bank Vault ey roduction, including Bank Vault 
Doors, Linings, Safe Deposit Boxes, Lockers, Night Depositories, and 
Related Equipment. 





YORK, 
Branches: 
New York Boston Cleveland Houston Miami 
Baltimore Chicago Detroit Los Angeles Montreal 


Designers and Manufacturers of the World’s Largest Vaults 


YORK SAFE AND LOCK 
PENNSYLVANIA 


COMPANY 


New Haven Pittsburgh San Francisco 
Philadelphia St. Louis Washington 











SIMONDS 


METAL CUTTING TOOLS 


SIMONDS SAW AND STEEL CO. 





“RED TANG” FILES 

“RED END” HACK SAWS 

METAL CIRCULAR SAWS 

METAL BAND SAWS 

TOOL HOLDER BITS 

ROTARY SHEARS 

“TUNGSWELD” SHEAR BLADES 

ABRASIVE GRINDING WHEELS 
also 

FLAT GROUND STOCK 

WOOD CUTTING SAWS 

MACHINE KNIVES 

ALLOY STEEL SHAPES 


Write about any of these high-qual- 
ity products. We refer you to a distri- 
butor with stocks of many items. 


Established 1832 _ Fitchburg, Mass. 
Boston 27, Mass. 
Chicago 7, Ill. 
< Portland 4, Oreg. 
= San Francisco 5, Calif. 

For Playing a Seattle 4, Wash. 

Vital Part in Spokane 8, Wash. 
Wear Production 
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eae Rubber Goods 


Molded—Extruded—Lothe Cut 
call 
It Your Telephone poe andc 
the Cotes Field Engineer nearest ¥ 
He is a specialist who will be glad to help 
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THE GATES RUBBER COMPANY 


Engineering Offices and Stocks in All Industrial Cities 
Home Offices and Factory — Denver, Colorado 
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As a built-in power unit on portable or mobile equip- 
ment, you'll have to look a long time before you can 
out-point this Model VE-4, V-type, 4-cylinder, Wis- 
consin Air-Cooled Engine. 

This husky heavy-duty “lightweight” checks in at 285 Ibs. and 
delivers 22 hp. at 2600 rpm. Other Wisconsin Air-Cooled engines 
(from 1 to 31 hp.) are equally adaptable to a great 
variety of applications where lightweight is want- 
ed, without sacrificing heavy-duty serviceability. 


ISCONSIN MOTOR 







orporation 


MILWAUKEE, WISCONSIN, U. S. A, 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 





Day & ZIMMERMANN, INC. 


Engineers and Consultants 


DESIGN—CONSTRUCTION—MANAGEMENT 
INVESTIGATIONS AND REPORTS 


PUBLIC UTILITIES AND INDUSTRIALS 
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CHICAGO PACKARD BUILDING 
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information that Hirohito is the son of an idiot father (a fag, 
known surprisingly enough by the Japanese public) and that the 
Emperor tradition is nothing more than a tool for the militarists, 

Yet, the author advocates that victorious Americans get rid 
of Hirohito and retain the Emperor idea. He feels that through 
that respected office we can reach the Japanese people. Fleisher 
believes that we should take Japan from the jingoists and returp 
her to the Japanese people. This is an indispensable guide to any 
one interested in forming a mature opinion on the fate of Japan, 


Atomic ENERGY. By Henry D. Smyth. Princeton: Princeton 
University Press. 254 pp. $2 (cloth), $1.25 (paper). 


THIS book is a republication with modifications of the official 
report issued by the “Manhattan District, U. S. Corps of Engi. 
neers” (the name given by the War Department to the atomic- 
bomb project). Publication was undertaken by Princeton Uni- 
versity Press as a public service in accordance with its purpose 
as a nonprofit organization seeking to disseminate the results of 
scholarly and scientific research. Professor Smyth, who is chair- 
man of the Department of Physics at Princeton, is a consultant 
to the “Manhattan District.” There is a foreword by Maj. Gen. 
L. R. Groves, U.S.A. 

The story of the development of the atomic bomb by the com- 
bined efforts of many groups in the United States is a fascinating 
but highly technical account of an enormous enterprise. Military 
security prevents this story from being told in full at this time. 
The administrative history of the project and the scientific knowl- 
edge on which the several developments were based are now 
available, and it is this story which Professor Smyth has pre- 
sented. We recommend the text to all readers not only for its 
historic significance but because it is the basis of vast unpre- 
dictable development in war and in peace. 


Two Hunprep TuHousanp Firers. THE Story oF THE Crviz- 
taN-AAF Pitot Trarntnc Procram. By Willard Wiener. 
Washington: The Infantry Journal. 196 pp. $2.75. 


THe book is largely a collection of incidents connected with 
the beginnings and development of the training of the thousands 
of young men who eventually made up our great Air Force. It 
contains many intimate and personal experiences and _ historical 
sketches of the various training schools. 


SELECTED SPEECHES AND STATEMENTS OF GENERAL OF THE 
Army Gerorce C. MarsHati. Edited by Maj. H. A. De- 
Weerd. Washington: The Infantry Journal. 123 pp. $2.75. 


EF this reviewer were a military teacher he would place this 
book on the list of required outside reading for all officers and 
prospective officers. There are forty-eight speeches and state- 
ments in the volume, and the position of General Marshall as 
former Chief of Staff guarantees that the material represents the 
typical policies of the time, which covers the important period 

from October 1938 to June 1945. 

The selection of the material from statements made to a wide 
range of civilian organizations, Congressional committees, and 
to officers and veterans also indicates a broad field for study of 
the policies. The book is recommended especially to young offi- 
cers who desire to‘familiarize themselves with the workings of 
the top minds on matters of preparation for, and conduct of, a 
great war. 

SotptErs oF Gop. By Christopher Cross and Maj. Gen. Wil- 
liam R. Arnold. New York: E. P. Dutton & Company. 
236 pp. $2.75. 

Thuis is not a book to glorify “foxhole religion” but rather 

an unpretentious chronicle of what the uniformed clergy of all 


faiths accomplished for individual men and for the whole Army 
in its war for human dignity. (Continued on p. 134) 
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price tt RIGHT! 


OH-38 MEANS Geffex PRODUCTS 





From capital goods to household gadgets OH-38 the 
new Aluminum Alloy enables manufacturers to meet 
conditions facing industry today. 


con be made better, faster, cheaper — with 


e Non-heat-treated. e Non-magnetic. 
e Easily machinable. eTensile strength 35,000 
e Easy on tools. to 40,000 Ibs. psi. 
e Holds threads without e Takes highest polish; tin, 
stripping. chrome or nickel plating. 
, e Non-corrosive. e May be annodized. 
any conga Foor ? Send for literature. Get all the facts about this new 


Aluminum Alloy exclusive with Hedstrom 


LUX: 


Aluminum Alloy, Non-Heet-Treated—«@ perfected 
metel with proven su periority in @ wide renge of 
machining operations —en exclusive product of 


OSCAR W. HEDSTROM CORP. 
4838 West Division St., Phone Columbus 3667, Chicago, 51,I!! 


Manufacturers of Aluminum, Brass, Bronze and High Conductivity Copper Castings 
Pattern Makers. Complete Mechanical Assemblies and Models to Specifications 
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Precision manufacturing has been our 
business for more than fifty years. In 
our wartime operations we developed 
many new skills and valuable new 
knowledge of materials. This experi- 
ence is now being applied to the 
production of peacetime products for 
the industries we normally serve. 


- 


CROWN CORK & SEAL CO., 
BALTIMORE, MD. 


-* 


World's Foremost Makers of Closures 


and Machinery 


for the Bottling Industry 





Book Reviews 





Just as the opportunities for service were not the same for al 
combatants, so they differed for chaplains. But wherever chap. 
lains served—at the front, in hospitals, or in the territoria] United 
States—they made a positive contribution to victory by helping 
to keep alive the spiritual values that saw our men through trying 
days and nights. 

The book is based on information obtained directly from our 
fighting men or from the monthly reports which chaplains sent 
to Washington from every theater. Chaplains were in the war 
from the very beginning. Thirty of them went with our soldiers 
to beleaguered Bataan and Corregidor. They took part jn the 
Normandy invasion and in all the amphibious operations in the 
Southwest Pacific that led to the defeat of Japan. Their special 
problems, dangers, and achievements are presented with a simple 
realism that is both an inspiration to civilians and a challenge to 
all service men to persevere in the faith that was nourished and 
sustained in perilous times by the heroic labors of so many de. 
voted priests, ministers, and rabbis. 


Bate AND Rover Bearinc Encineerine. By Arvid Palmgren. 
Philadelphia: SKF Industries, Inc. 270 pp. 


THIS book is intended to serve as a fundamental text. It is 
neither a comprehensive treatise nor a catalogue. Those who 
want to study the technical aspects more deeply are referred to 
the publications Jisted in the bibliography. 

Dr. Palmgren has specialized for almost thirty years on re- 
search and engineering of ball and roller bearings. In 1938 he 
Engineering Science Acad- 
emy of Sweden for his research concerning fatigue phenomena 
in ball and roller bearings and development of methods for calcu- 
lation of their life. He is in charge of engineering and mechanical 


research with SKF in Sweden. His text should be of increasing 


was awarded the gold medal of the 


value in an age when ball and roller bearings are receiving daily 
greater application 
Tus Is Wuere I Came In. By Robert J. Casey. New York: 


The Bobbs-Merrill Company. 307 pp. $3. 


Four years passed between the contrasting sights Bob Casey 
observed from a hill near Longwy. In May 1940 the Nazis 
smashed their way into France. In September 1944 he watched 
the Nazis being driven out of France. His book is a vivid and 
intelligent report on what he personally observed in many thea- 
ters of operations during those years. It is one of the best books 
by war correspondents on the background of war, particularly 
in the episode and anecdotes of the invasion of Normandy and 
the fighting through France. 


Unirep Nations GoverNMENT. By Amos J. Peaslee. New 
York: G. P. Putnam’s Sons. 183 pp. $2. 
MIR. PEASLEE describes his impressions of the San Fran- 


cisco conference and analyzes the United Nations charter. He 
urges convincingly the advantages for peace of the democracy 
of international organizations as a substitute for the old rule of 
power politics. His arguments are penetrating and carefully pre- 
sented to support his thesis. 

Tue Automatic Weapons Desicn Series, Nos. 2 AND 3- 
Hudson, Ohio: Privately printed by Roger Marsh. 


THESE ape new booklets of the series on automatic weapons 
“The Grant Hammond, Savage, and Schouboe 
45 Automatic Pistols,” by Roger Marsh, 36 pp., $1.50; No. 3, 
“The Full-automatic Mauser Pistol, Model of 1932,” by George 
R. Gans, 7 pp., 50¢) which Roger Marsh and his co-conspirators 
have now released, evidence the same careful preparation which 
was displayed in the first—on the Maxim machine gun. They 
offer the arms lover detailed information not elsewhere avail- 


design (No. 2, 
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THE development of a production 
method of heat treating steel cart- 
ridge cases to make them provide 
the "fire power" demanded of 
them, is typical of the aid to the 
war effort that has made Norris 
outstanding. 





STAMPING AND MANUFACTURING CO. 


LOS ANGELES - CALIFORNIA 
SPECIALIST IN THE ART OF METAL DRAWING 











NEW YORK THREAD GRINDING 
CORP. 


237 Lafayette Street 
NEW YORK CITY 


MANUFACTURERS OF 


Thread Gages, Gages, Punches and 
Dies for Small-Arms Ammunition 
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LEES-BRADNER 


Thread Milling Machines 


Single Spindle Gear Hobbing 
Machines 


Rotary Hobbing Machines 


Gear Grinders Gear Testers 


« * Kw kw « 


The 
LEES-BRADNER COMPANY 
Cleveland 11, Ohio, U.S. A. 














Bauer Bros. are specialists in the development and 
manufacture of equipment along following lines: 
e Machinery for Crushing, Breaking, Grind- 
ing, Granulating many agricultural and 

industrial materials—wet or dry. 

e Fluffing units for Sheet Pulp nitrating 
purposes, etc. 

e Oil Mill Machinery—Cleaning, Decorti- 
cating, Separating, and Grinding Units for 
Oleiferous Seeds, Beans, Nuts, etc. 

e Peanut Processing Equipment for Shelling 
Plants, Peanut Butter Plants, Salted Nut 
Plants, Candy Plants, Confectioners, etc. 

Laboratory service on commercial size machines 
for experimental grinding, separating problems. 


THE BAUER BROS. co. 


SPRINGFIELD, OHIO 
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able within a single cover on the design, function, assembly, and 7 
disassembly of several little-known weapons. Line drawings and 
sketches are plentiful and skillfully executed. 


Action Tonicut. By James D. Horan. New York: G. Pp 
Putnam’s Sons. 171 pp. $2.50. 


LiKE many predecessors on the warship saga shelf, the O’Bax- 
NON’S service in Pacific waters is packed with action and senti. 
ment for the ship. One thing, however, that lifts this account 
out of the ordinary is the realism with which the story is told. 
There is no faking. From interviews with the crew and extracts 
of the formerly secret ship’s log, author Horan faithfully records 









































the monotony of sea duty along with the moments of action, 


“BRUISER” of the File Family 


The Nicholson Special Purpose Foundry File is 
a “roughneck” because it has to deal with tough 
adversaries. Teeth are stocky and sturdy, with 
heavy-set edges to resist shelling and breaking 
out. Designed for rough filing beyond the ser- 
vice expected of regular files—like knocking off 
fins, sprues and other projections from rough cast- 
ings. Or filing edges and sharp corners of dies. 


To the special features, add the over-all high 
Nicholson standards of steel specifications, accu- 
racy in cutting, uniformity in hardening, and 
rigid inspection and testing .. . and it becomes 
understandable why the Nicholson guarantee of 
Twelve perfect files in every dozen is safely with- 
in the definition of the most exacting user. 


NICHOLSON FILE CO., 55 Acorn St., Providence 1, R. I. 


(In Canada, Port Hope, Ont.) 


NICHOLSON FILES <><: 
a. 


FOR EVERY PURPOSE MADE U.S. 


Tue Paciric Istanps Hanpspook, 1944. By R. W. Robson. 

New York: The Macmillan Company. 361 pp. $4. ve 
Ri JBERT WILLIAM ROBSON, journalist and Fellow of the 
Royal Geographical Society, has a notable career in journalism. 
Twenty-odd years ago he was general manager of the Sydney 
Daily Telegraph; he founded the Pacific Publications, and edited 
the Pacific Islands Monthly and “The Pacific Islands Year 
Book.” He is well qualified to prepare such a timely and inter- 
esting volume as this one on the areas of the Pacific with which 
Americans are not very familiar. 

Here are assembled descriptions of the anthropology and his- 
tory of the several territories, their administrations and admin- 
istrators, populations, economics, industries—especially mineral 
industries—native labor, and labor conditions. There is also de- 
scriptive matter on the war, its chronology and effect. 








Orv LEATHERFACE OF THE Fiyinc Ticers—THeE Story oF 
GENERAL CHENNAULT. By Keith Ayling. New York: The 
Bobbs-Merrill Company. 274 pp. $2.50. 








EN the first World War, Lieut. Claire Chennault, then 28 years 
old, applied for training as an airplane pilot. He was turned 
down by the personnel experts of the Selection Board with the 
notation: “Does not possess the necessary qualifications to be a 
successful aviator.” Chennault continued in the Air Corps, and 
with untiring persistence sent in suggestion after suggestion for 
improvement of flying tactics, all of which were turned down by 
the experts. Finally he was requested to retire at a captain’s pen- 
sion in 1937 as being too old at 47 for air usefulness. 

Then came the Japanese war against China. With only the 
beginnings in a few outmoded planes and untrained Chinese 
pilots, Chennault eventually became the famous aviator in charge 
of the Flying Tigers, and then a major general in charge of the 
Fourteenth Air Force. 

He received the Distinguished Flying Cross, the Distinguished 
Service Medal, the Order of the Celestial Banner, the Order of 
the British Empire. General Chiang Kai-shek said of him: “You 
have written in the history of this war a remarkable page which 
will live in our memories forever.” 











These Drills Won’t Stall! 


It’s a fact! You can’t stall any Black & Decker Elec- 
tric Drill on any job up to its rated capacity ... and 










Books RECEIVED 


HANDBOOK OF KNots. By Raoul Graumont. New York : Cornell 


the complete line includes models to fit any job, in Maritime Press. 193 pp. $1 (paper), $1.75 (cloth). 
2° ," 14,” ; . 5 , ‘ v ? : 
pan gg ag ah sh ee Ge tenn, One WHo Survivep. By Alexander Barmine. New York: G. P. 
Ave., Towson 4, Maryland. Putnam’s Sons. 337 pp. $3.75. 
‘Gea iia iain ae WE ARE THE WouNDED. By Keith Wheeler. New York: E. P. 
wil Dutton & Company. 224 pp. $2.50. 


“3 
) & Decker. More Lives THAN One. By Robert Douglas Skidmore. Bos- 
ton: Houghton Mifflin Company. 265 pp. $2.50. 


ELEMENTARY ENGINEERING ELectronics. By Andrew W. 
PORTABLE ELECTRIC TOOLS “ ms ee y 
*Trade Mark Reg. U. S. Pat. Off Kramer. Pittsburgh: Instruments Publishing Company. 340 pp. 
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